








A TEST FOR MOTOR CAPACITY IN THE INDUSTRIES 
AND IN THE SCHOOL! 


RICHARD 8. SCHULTZ 
New York City 


I. THE NEED FOR A TEST OF “MOTOR CAPACITY” 


There has been a continually growing demand for devices 
and instruments that will measure manual or motor ability in 
contrast to intellectual ability. Numerous investigations have 
been made to determine the relative influence of intelligence 
upon motor ability and vice versa. The early studies of the 
experimental laboratory and the later general testing procedures 
have demonstrated no constant significant relations between 
motor capacity and intellectual ability. The coefficients of 
correlation between these two traits, have usually been insig- 
nificant—very low (positive or negative), not noticeable or zero 
(Bryan (1), Garfiel (2), Muscio (3), Perrin (4), Whipple (5)). 

The study described in this paper represents a further inves- 
tigation in this field employing a simple and readily administered 
test of “motor capacity” ; devised primarily for selecting indus- 
trial workers, but which may find a place as an instrument in 
vocational guidance and for research in the problems of motor 
capacity. 


II. SUBJECTS OF THE EXPERIMENT 


The subjects for the tests consisted of an “unselected’’ group 
of children from two schools in the same section of the city.? 


' This study was begun, while a student, at the University of Penn- 
sylvania. It was later completed and submitted as a requirement for a 
master’s degree at Columbia University. The original manuscript with 
complete data is on file at the Columbia University Library. 

* Public Schools, Philadelphia. 
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They ranged in age from 10 to 16 years. Cases at each extreme 
being too few in number, only the results of subjects ranging in 
age from 11 to 15 are considered in this study. Four classes 
were tested in each school—a 6b grade, a 7a grade, an 8a grade, 
and an 8b grade. There was thus an aggregate of eight classes 
including 302 cases (boys and girls). However, in the final 
treatment of the results only 294 cases are considered. The 
cases discarded extend beyond, +3.5 X S.D. (standard devia- 
tion), the normal range of the distribution. As a result, there 
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Fic. 1. Comptete DistrrpvuTion oF Macuine Scores—Boys AND 
GirRLs—294 Cases 


remains an almost normal] probability distribution, with coeffi- 
cient of skewness —0.08 (Fig. 1). 

The two school groups will be referred to as ““X” and “Y.” 
School X includes mostly Italian children, with a small percent- 
age of Jewish children, and a few Negro children. In School 
Y there is a large percentage of Jewish children, with a small 
number of Polish, Russian, Spanish, Finnish, and Negro ex- 
traction (table 1); 95.4 per cent of the subjects were born in the 
United States. 
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III. TESTS OF INTELLIGENCE 


Two mental ability tests were used for purposes of establish- 
ing the relation of “intelligence” to “motor capacity.”’ 

1. Otis Self Administering Test. The Otis Self Administering 
Test of Mental Ability, Intermediate Form A, designed for 
grades 5 to 9 was the first test given to the group. This test, 
of course, need not be described here. 

2. Viteles Mental Alertness Test. A second mental test given 
to the group was the Viteles Mental Alertness Examination for 
the Working Age Level, or T-100. This test was origi- 
nally devised and is now being used in the selection of junior 
employees in a department store in Philadelphia. 


TABLE 1 
Percentage distribution of population in each school 











RACE SCHOOL X | SCHOOL Y¥ 

‘peat 
| per cent | per cent 
as «sad valk Jeane seo kas dak eee te | 66.21 4.54 
RR Ree cae on ae 18.25 61.68 
Mixed*.. 15.54 33.78 





* Other nationalities or races. 


The form consists of an 8 page blank, 50 test questions, 
about the size of an ordinary book leaf. All directions are 
clearly stated on the blank. It can easily be administered to 
a group with a 20-minute time limit (see Form I). 

In its major constituents, it is an intelligence test. More 
appropriately, the test is a device for measuring practical busi- 
ness intelligence. Its value is shown by the fact that it cor- 
relates 0.80 with the Otis Examination; and at the same time 
it is an efficient instrument in the selection of department 
store employees. 


IV. DIFFERENCES IN INTELLIGENCE 


Detailed data concerning only the test of “motor capacity” 
are presented in this paper. Similar data have been obtained 
from an analysis of both intelligence tests. For the purposes 





T-100 
VITELES MENTAL ALERTNESS EXAMINATION 
FOR THE WORKING AGE LEVEL 


DIRECTIONS:—This examination is to test your ability to under- 
stand and follow directions, your carefulnesss and good judgment. ji 

Below you will be told to do a number of different things. Some will 
be easy and some will be hard. Read every word and do just what you 
are told to do. 

On the first two pages you will find samples of the different things you 
will be told to do. The answer is given to each of these sample problems 
so that you can readily see how they are done. Try these samples first. 
As soon as you have finished these go on with the problems on the follow- 
ing pages. 

Try each of the problems in the order in which they are numbered, 
but if you find one that you cannot readily do, passon to the next. 

WORK AS FAST AS YOU CAN as you will only be allowed a limited 
time for this examination. 





START HERE 








The answer is 36 cents so write 36 after the word “‘Answer.”’ 
2. Put one word in the blank space so as to make good sentence. 
a good salesman. 
Be sure to write “‘is’’ in the blank space. 
The sentence will then read ‘‘He is a good salesman.”’ 
3. Put across before the best answer to this question. 
Why are shoes made of leather? 
because leather is tanned. 
because leather wears well and is warm. 
because leather can be blackened. 
Shoes are made of leather because leather wears well and is 
warm. 
Be sure to put a cross BEFORE the second answer. 
Make no mark before the others. 


TURN THIS PAGE AND GO RIGHT ON WITH THE NEXT PAGE 
(DO NOT WAIT FOR FURTHER INSTRUCTIONS) 
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4. Putaline under the letter A below. 
a 20 RP SC G8 L272 EE eR OC 


You must draw a line under the letter A because that is what 
the directions tell you to do. 


5. Rewrite correctly, on the line alongside of the word, each word 
which is INCORRECTLY spelled. REWRITE ONLY 
THOSE WORDS WHICH ARE INCORRECTLY SPELLED. 
rasor blotter 
trunk Sn ee 


, . “cc 99 . é ” sé ” 
You should write “‘razor’’ after “‘rasor,’’ and “‘neckwear”’ after 


é ‘? . 
neckware,’’ because these words are incorrectly spelled. 


6. If the two things of a pair are the same, write 8 on the line between 
them. If they are different, write D on the line between them. 


J. P. Brown......< J. P. Brown 
4765 

A.M. Smith......M. A. Smith 

You should write D on the line between 970 and 971 because 
the two things in this pair are different: S between J. P. Brown 
and J. P. Brown because they are the same: 8 between 4765 
and 4765 because they are the same, and D between A. M. 
Smith and M. A. Smith because they are different. 


Put the right word on the blank line. 
DOG is to PUP as CAT is to 
You should write KITTEN on the blank line because 
KITTEN is a young cat just as PUP is a young dog. 


8. A customer makes purchases amounting to $1.43 and presents a 
$2.00 bill. What coins would you use in making change in this 
transaction? 

Dollars Quarters Dimes 
Pennies. 
You should write a 1 before Halves, a1 before Nickels, and a 
2 before Pennies, because you would use such a number of coins 
in making change. 


GO ON WITH THE PROBLEMS ON THE FOLLOWING PAGES 


Form I (Continued) 
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of this study the following summary shows sufficiently the direct 
implications of these intelligence tests on the present problem. 


1. (a) There is no reliable difference in age or sex when grade, school 
and race are variable. 
(b) However, at age 13 boys are somewhat superior to girls. 
Boys are superior to girls in every grade. 
School “Y’’ (Composed mostly of Jewish children) definitely 
surpasses school “"X”’ in every respect. 


t 


a5 


- (a 


(b) A sex difference in favor of the boys is also more pronounced in 
School “‘Y.”’ 
4. (a) The Jewish children are markedly superior to either of the other 
two groups (Italian and Mixed). 
(b) There is a greater difference between Jewish boys and girls than 
in the other two groups. 
c) Jewish boys are superior to girls of their own group as well as to 
both sexes of the other two groups. 
5. The Italian boys are superior to the girls of their own group. 


Vv. A TEST FOR “MOTOR CAPACITY”’ 


This test (Viteles Machine Feeding Test) consists of a table- 
like wooden frame 30 inches in height. The top of the table is 
18 inches square. 

On each side of the table is a wooden box in which are con- 
tained hollow brass barrels 3} inches in length and 2 inch in 
width, open at one end with roughened edges, closed and 
rounded at the other end. There are fifty such barrels in each 
box. The lower end of the box rests at a height of 20 inches 
from the ground. An opening at the lower end of each box 
allows one barrel to be exposed at a time and makes it possible 
for the subject to slide or lift out this barrel. The boxes are 
set at an angle so that the barrels in the box automatically slide 
down when the exposed barrel is removed so that another is 
exposed to the subject’s view. 

Midway between the two sides of the top of the table, 2 
inches from the front, is a brass-edged hole, +4 inch in diameter, 
into which the barrels are placed by the subject. The barrels 
slide down a chute into a wooden box which acts as a receptable 
for them. 
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The test was originally devised by Dr. Morris 8. Viteles, 
University of Pennsylvania, for use in the selection of punch 
press and drill press operators in a lock factory. It was pri- 
marily intended to test a combination of coérdination and rate 
of discharge utilized in such simple machine operations in indus- 
try. However, it undoubtedly has usefulness as a learning test 





Fic. A. Macuine Feepinec Test 1n Acruat OPERATION 


in the psychological laboratory and as a testing instrument for 
younger children and in vocational guidance as well, possibly, 
as a training device for the feebleminded. 

Since this is an individual test it was necessary to obtain a 
suitable place for testing in each school. All subjects were 
tested in the morning, between 9 a.m. and 12 noon, on the same 
day of the week for each school. 
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A. Standard Instructions: 

1. The subject was placed on the right side of the examiner a 
short distance away from the machine, so that the entire 
demonstration was observable to the subject. 

2. Instructions were then given by the examiner seated on a 
chair in position for performance. “‘J want to see how fast 
you can put these pieces through this hole.’ (Point-to hole.) 
“Use Both Hands’ (make gesture with both hands.) II- 
lustrate with four barrels two from each side. At the last 























Scole /*s{* 
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barrel- -say—‘ Either side of the piece will go through the 
the hole.’ ‘‘Donot stop to pick up any pieces you may drop.”’ 
The examiner then rises, steps to the left, motions to the 
subject to sit down and to take the position for performance. 

~~ Begin- work as fast as you can.”’ 

4. Score—based on one trial, or the placement time for 100 
barrels. 

B. Record: 
During the performance qualitative data was noted. As the 

last barrel was released the time was recorded in seconds. 
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VI. EXPERIMENTAL FINDINGS 
1. Percentile Distributions 


Figure 2 shows very definitely the marked superiority of boys 
between 10th and 90th percentiles. The 10th, 20th, and 
30th percentiles show the greatest difference in favor of the boys. 
The least difference appears in the 70th percentile. 

In figure 3 the factor of intelligence as a criterion of machine 
ability is shown to be negligible for this group of sixth to eighth 
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grade boys and girls. Four distinct groups were made in order 
to determine whether a particular level of intelligence is con- 
comitant with a particular machine score. The distribution 
of intelligence scores was divided into a middle 50 per cent group 
(Q2-Q3), a lower 25 per cent group (Q1), and upper 25 per cent 
group (Q4), and a middle 50 case group. The Machine Feeding 
Test scores were then redistributed on the basis of intelligence 
grouping. Each intelligence score in the particular grouping 
was matched with its corresponding machine score. 
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By dividing the population on the basis of nationality and 
race, three distinct groups are obtained—lItalian, Jewish and 
Mixed. The latter group includes the Italian and other nation- 
alities and races, but not the Jewish group. The racial differ- 
ence is very pronounced at every percentile. Italian boys and 
girls are superior to Jewish children. When the Mixed group 
is considered, including Italian children, the difference be- 
comes more pronounced (see fig. 4). 


TABLE 2 
Correlation of Viteles Machine Feeding Test scores with intelligence 
and with age 


























gs ENTIRE | Q2-Q3 BOYS GIRLS 
Intelligence Group (Otis): 
Number of cases............. 302 294 147 154 140 
a ee 0.074 |—0.100|—0.032) 0.050 | 0.011 
Probable Error............... 0.038 | 0.035) 0.055) 0.053 | 0.055 
A RS ree oan ee 0.152 | 0.140) 0.220) 0.212 | 0.220 
Age 
oO ee 0.278 | 0.274 
Probable Error............... 0.036 0.049 | 0.274 
NN hid Pwned vine eos 0.144 0.196 | 0.204 
ENTIRE BOYS GIRLS 
Intelligence Group (T-100) 
Number of cases............. 267 131 136 
SS Sea ae —0.022 —0.100 —0.106 
Probable Error.........s00.0 0.046 0.035 0.057 
OS eee eee 0.184 0.140 0.228 














2. Correlations 


Intelligence seems to have little relation to “machine ability.” 
The scatter diagrams (correlation chart) confirm the results. 
Scores tend to mass around the point of origin in an almost 
square, rectangular or polygon form. 

Age seems to be a more important factor in ability to do the 
machine test. The coefficient is low but nevertheless significant. 
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3. Age, grade, race, sex differences, etc. 


Since the function of every psychological instrument should 
be to discriminate or to differentiate, it is necessary to examine 
the results obtained from this viewpoint. The particular treat- 
ment will be posited in two questions: 


1. What per cent of one particular group reaches or exceeds the me- 
dian of another group? 


2. How reliable is the obtained difference between average per- 
formance of one group and another? 


The answer to these questions is found in the graphs and 
tables. Sex and Nationality are persistent factors which de- 
termine machine ability. It is here that this test is most dis- 
criminative. Age, grade, school and intelligence are less sig- 
nificant in descending order as determinants of the particular 
capacity or capacities herein measured. For these factors 
the overlapping is very marked; and reliability of the obtained 
differences is small. 


VII. SUMMARY 


The statements that follow are to be considered only in regard 
to the particular motor ability or abilities measured in the 
Viteles Machine Feeding Test. 


Sex 


1. Boys are definitely superior to girls in this test. 

2. A decided sex difference persists when age, grade, school, 
nationality, race and intelligence are made constant or even 
when considered as variable. 


Age 


3. a. The scores increase (low integer) directly with age. 
When both sexes are considered in one distribution at each age 
level, the most marked difference is between age 13 and 14.5 


3 Selection of seventh and eighth grade pupils may account for this. 
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TABLE 3 
Overlapping (per cent reach or exceed median) 





1. Entrre Distrisvtrion 
*00.3 BzG 
31.8G2B 
2. NaTIONALITY—RacE 
37.5 Jewish z Italian 
65.0 Italian z Jewish 
69.8 Mixed z Jewish 
Jewish Group 
77.3 Bz2G 
25.5Gz2z2B 
Italian Group 
75.6B2zG 
21.2G2zB 
Mized Group 
73.5 B2G 
27.9GzB 
3. ScHoo. 
41.3 school Y z school X 
School X 
74.0B2z2G 
30.1G2B 
School Y 
8.9 B2zG 
17.1G2B 
4. GRADE 
49.2... 
ws... 
49.0 .. 
45.6 .. 
8b 
Boys 
64.4 .. 
38.9 .. 
44.3... 
Girls 
ee <s 
wi... 
56.3 .. 


8b z 8a 
8a z 7a 
7a z 6b 
6b and7a z 8aand 


8a z 8b 
7a z 8a 
6b z 7a 


8a z 8b 
7a z 8a 
6b z 7a 














5. AcE 
34.0 years 11 z 12 
37.9 years 12 z 13 
34.9 years 13 z 14 
53.2 years 14 z 15 
Boys 
32.1 years 12 2 13 
36.2 years 13 z 14 
24.6 years 12 z 14 
Girls 
37.5 years 12 2 13 
43.4 years 13 z 14 
21.9 years 12 z 14 
Girls z Boys 
Age 12—27.0G2zB 
Age 13—29.8 Gz B 
Age 14—-22.0G2B 
6. Ciassiriep Groups 
gence Basis) 
58.3 Q2-Q3 z Entire Dis- 
tribution 
66.6 Middle 50 cases z En- 
tire Distribution 
49.1 Q4 z Entire Distri- 
bution 
51.6 Ql z Entire Distri- 
bution 


(Intelli- 


67.2 Middle 50 cases z 
Q2-Q3 
49.7 Q4 z Q2-Q3 
52.2 Ql z Q2-Q3 
49.0 Q4z Ql 
Girls z Boys 
Ql 27.5G2B 
Q4 303Gz2B 
Q2-Q3 20.3 G2B 





* Interpretation (a)—90.3 per cent boys reach or exceed the median 
of the girls; (b) 31.8 per cent girls reach or exceed the median of the 
boys, etc. 
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TABLE 4 
True difference between groups 





«| CHANCES IN 100 or 
GROUP TRUE DIFFERENCE® | | oue DIFFERENCE 





1. EntrrE DistrRIBvTION 
Boys vs. Girls (294 cases) ; 100 
2. NATIONALITY—RAcE 
Jewish vs. Mixed Group 100 
Jewish vs. Italian Group j 100 
Boys 
Jewish vs. Mixed Group ; 100 
Jewish ys. Italian Group 
Girls 
Jewish vs. Mixed Group é 99.43 
Jewish vs. Italian Group 
Boys vs. Girls 
Jewish Group 100 
Italian Group 100 
Mixed Group 100 
3. ScHooL 
School X vs. School Y 


Boys vs. Girls 
School X 
School Y 

4. GRADE 
Boys vs. Girls 
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TABLE 4—Continued 





CHANCES IN 100 oF 


GROUP F NCE* 
TRUE DIFFERENCE | , TRUE DIFFERENCE 





5. Ace—Continued 
Girls 
gary eg Ry Pa ay api 4 


12 vs. 14 : 100 

6. CLAssIFIrp Groups 
Boys vs. Girls 

100 

100 

100 


90.50 
95.35 
57.93 


93.90 
92.79 
65.54 











* The true difference is the ratio of the obtained difference between 
the averages over the standard error of this difference (D/e). The true 
difference is positive and always in favor of the first member of the two 
groups compared. A coefficient of 3 is indicative of a true or reliable 
difference; or as it is usually expressed as 100 chances in a 100. 


Alternate ages (boys and girls together) give the most reliable 
true difference. 
b. The greatest difference, between age levels, is within the 


sex. 

c. Boys and girls differ most at the 13-year level. 

d. Twelve-year-old boys differ only slightly from 14-year- 
old girls, but, 14-year-old boys show marked superiority to 
12-year-old girls. 


Grade 


4. a. There is no reliable difference between school grades— 
when boys and girls are considered in one distribution. 

b. Girls considered separately show greater difference be- 
tween grades than boys. 





SCHULTZ 


ve 


e©o000 ws 


Number Cases 





° 





sect! 50 M5 140 135 130 125 10 T5 0 105 100 95 90 65 
Fie. 5a. Grape Distrrsurion—Grr1s 
Note the pronounced overlapping in age and grade (figs 5a, 5b, 6a, 
6b, 6c). This would seem to be of importance to the educator. It might 
indicate the advisability of simple motor or manual work in all grades 
on an individual ability basis. 
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Fie. 6b. Ace DistrrsuTtion—Boys 


c. Boys are superior to girls at each grade level. The most 
reliable difference is in the 8B grade. 
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School 


5. a. School X is decidedly superior in every respect to 
School Y. It is to be noted that there is a greater number of 
Italian children in School X and Jewish children in School Y. 

b. There is a larger difference between girls of the two schools 
than between boys. 

c. In School Y, the difference between boys and girls is 


greater. 
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\Fic. 6c. Ace Distripution—Boys anp GrRis 
Race 


6. a. Jewish children score much lower than either the Italian 
group or the Mixed group. 

b. All three groups show a marked sex difference. 

c. The greatest sex difference is in the Mixed group and the 
least difference is in the Jewish group. 

d. When boys and girls, separately, are compared—Jewish 
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children are decidedly inferior to either the Italian or the Mixed 
group. 

e. A larger sex difference is evident between boys and girls 
of the same group, than between either boys or girls of different 
groups. 


Intelligence 


7. a. Classification of machine scores on the basis of intelli- 
gence does not indicate any definite relationship between intelli- 
gence and machine score. 

b. There is a tendency for machine scores to equalize and to 
increase (low integer) as the median intelligence score is ap- 
proached. 

c. A comparison of the various classified groups with the 
entire machine score distribution shows decided agreement in 
the significant measures. 

8. a. The selected groups compared among themselves differ 
most with respect to the middle 50 cases, and least with “Q2- 
Q3” (middle 50 per cent cases). 

b. When the extremities of the classified distribution are con- 
sidered, there is a slight difference in favor of the lower quartile. 

c. A difference in favor of the boys persists in each group. 
It is greatest at the upper quartile and least at the lower quartile. 

d. Classification of machine scores by intelligence seems to 
accentuate sex differences. 

e. Within each sex—the greatest difference is between upper 
quartiles (poorest scores) and the least difference between lower 
quartiles (best scores). 

f. Intelligence as a criterion for classification of machine 
scores seems to indicate a slight negative relation. The dis- 
crimination is least noticeable for the middle 50 per cent and 
most marked for the upper 25 per cent of intelligence scores. 


Correlation 


9. The correlation between intelligence and “machine ability”’ 
is negligible. 
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10. Although, the correlation of ‘‘machine ability” and chron- 
ological age is low and positive, it is nevertheless significant. 
The coefficient is more than seven times its probable error. 


VIII. PRACTICAL APPLICATIONS 


1. a. This study gives conclusive evidence that when the 
factors of age, sex, grade, and school are made constant there 
is a reliable and true difference between Jewish and Italian 
children. 

b. When intelligence is the prime feature under consideration 
the Jewish children are markedly superior to the Italian children. 

c. However, when “motor ability,” as measured in this study, 
is considered—the Italian children score decidedly higher than 
the Jewish children. 

2. a. The particular ability or abilities measured in this 
study by the Viteles Machine Feeding Test, show only a very 
slight relation to mental capacity and school achievement. 

b. This significance is slightly discernible at the extremes of 
the intelligence distribution.‘ 

3. a. Objective individual and group differences in _per- 
formance and achievement are clearly discernible through the 
“machine test.”’ 

b. Also, many subjective factors (commonly called personal- 
ity traits) not readily observable are made evident in this par- 
ticular task. 

4. The test under consideration is a definitely discriminative 
instrument in sex and race difference. 

5. a. This preliminary study points to the manifold applica- 
tions of the Viteles Machine Feeding Test as an instrument for 
the psychological laboratory. 

b. Direct results of this study would indicate that the particu- 
lar test might be used as a standard instrument for investiga- 
tion and research in the “capacity called motor.” 


‘ In another study of 110 boys a very definite relation has been estab- 
lished at the Feeble-minded level. On such a level a correlation be- 
tween Mental Age and Viteles Machine Feeding Test score, of +0.63 
with a probable error +0.038, has been found. 
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6. a. There is evidence in the data obtained that this test 
may be used in determining capacity or proficiency levels in 
occupations involving simple motor traits. 

b. More directly the data suggests that the test can be used 
in the various industries, for measuring such motor capacities 
as are involved in the simple jobs, viz. labelling, filling, packing, 
sorting, feeding machines, etc. 

7. The degree to which the factors measured by this test are 
related to manual ability, would make this test useful for “‘abil- 
ity grouping” in shop or industrial work classes. 
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NUMERALS VERSUS WORDS FOR EFFICIENCY IN 
READING! 


MILES A. TINKER 


University of Minnesota 


The purpose of this study was to investigate whether num- 
bers in the form of printed words or as Arabic numerals, when 
used in the context of arithmetical problems, bring greater 
reading efficiency as measured by speed of reading. The 
attempt was made to maintain comprehension approximately 
constant. In scientific material the practice of printing num- 
bers varies with authors. Often a single writer is not con- 
sistent. Words are sometimes employed and at other times 
Arabic numerals are used. There is a tendency perhaps to 
print unit numbers as words more often, and to print numbers 
of two or more digits as numerals. Numbers which occur as 
the first item of a sentence are almost invariably in the form 
of words. In arithmetical or algebraic problems as well as 
in those of exact sciences numbers usually appear as numerals. 
Formulae and equations always employ numerals. 

Numerals are symbolizations which represent a large amount 
of abbreviation in comparison with words. This abbreviation 
exhibits itself in part by requiring much less space on the printed 
page, for such printing is more compact. 

Landolt (6) found that in reading a series of figures, very 
short and rapid eye movements were involved. There appeared 
to be about one move for each digit read. Employing a 
photographic technique Dearborn (1) discovered in reading 
numbers that the attention was concerned with much smaller 
units than in reading words of ordinary prose selections. The 


1 The data for this experiment were collected at Stanford University 
in the spring of 1927. 
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large number of fixations used demonstrated a more analytical 
type of reading for the numbers. As many as 30 shifts of the 
eye appeared in the reading of a series of 24 digits, but when 
the digits were in groups of 3 or 4 the number of fixations per 
digit was comparatively fewer. Terry (10) with a similar 
method, found that numerals in arithmetical problems required 
more fixations per unit space covered than did the accom- 
panying words and that the fixations on numbers had a longer 
pause duration than those on words of the context. Larger 
groups of digits made greater demands on the eye and on 
attention than the smaller groups. From 1 to 3 digits were 
read per pause; the number varying with the observer. A 
single fixation usually sufficed for reading numbers of 1 or 2 
digits. In a photographic study Tinker (11) found that the 
reading of algebraic formulae in context required many more 
fixations per unit space covered than the reading of either scien- 
tific prose or algebraic narrative. For lines composed entirely 
of formulae he found that the reading was essentially analytical 
in nature. Such reading was characterized by a comparatively 
large number of fixations per line and these increased in number 
with the complexity of the formulae. Pause duration in read- 
ing formulae was longer than in reading prose. In this same 
study it was found that in general, more formulae items were 
read per fixation than words of prose. However, because the 
fixational pauses were longer in duration for reading formulae 
than for prose, more words of prose were read per second than 
items of formulae. It must be noted that in reading formulae 
or equations the reader has to grasp relationships between 
the various parts involved as well as apprehend the separate 
items of such formulae or equations. The comprehension of 
these relationships necessarily must be a factor which tends to 
reduce speed of reading. Judd and Buswell (5) have shown 
that the nature of eye movements appears to be closely related 
to the nature of the mental processes involved in the reading. 

To sum up, these studies indicate that numbers and formulae 
are read with more and longer fixations per unit space than the 
accompanying context or ordinary prose. However, in reading 


So ON 











192 MILES A. TINKER 


numbers or formulae, the eye has much less spacial extent to 
cover than in reading the same material printed in words. 
The question arises whether numbers in context are read more 
quickly in the form of numerals or in the form of words when 
other conditions are kept approximately constant. Is the 
reading time shortened when the printed symbols are greatly 
abbreviated in this manner? It is admitted that numerals are 
more economical from the viewpoint of the printer for they 
occupy less space on the printed page. Our problem is to 
investigate their influence on the speed of reading arithmetical 
problems. 

A modified form of the Dodge apparatus for photographing 
eye movements was used in the first part of this experiment. 
This apparatus is fully described by Tinker (11) and by Miles 
and Shen (7). The main features of the apparatus are: A 
pencil of light from a point source (carbon arc) was reflected 
into the subject’s eye by means of a system of first surface 
mirrors. This beam of light was interrupted at regular in- 
tervals (;'5 second) by a perforated revolving disk. The 
corneal reflection of this light passed through a lens into a 
long enlarging camera. At the back of the camera it came to 
a focus on a continuously moving kinetoscopic film. The 
direction of the beam of light reflected from the cornea changed 
with each movement of the reader’s eye. Therefore, as the 
subject read, each fixation was recorded on the film as a 
sharply focused line. The lines representing fixations were a 
series of dots rather than solid lines since the beam of light 
was interrupted at regular intervals. Each dot represented 
sx second. Inspection of the film showed the number of 
fixations employed in the reading and the duration of each 
fixation. 

In the second part of the study the direct method of mirror 
observation was employed to count the eye movements. A 
mirror was placed at the right side of the reading-copy so that 
the experimenter could observe the subject’s eye movements 
during the reading. Counting the eye movements yielded 
the number of pauses, for a pause follows each movement. 
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The material read consisted of the statement and a solution 
of four arithmetical problems.2 Problem A was paired with 
problem D, and B with C. One member of each pair con- 
tained numbers in the form of numerals and the other containe: 
numbers in the form of words. The alternate problem of each 
pair was worded slightly different in order to give a new 
problem but at the same time keep them very similar. The 
number of letters employed in the two members of a pair 
were approximately equal (within one letter) with the excep- 
tion of the numbers. Each problem was typewritten on a 
separate sheet of paper. The length of the line was about 
107 mm. The problems follow in the order A, B, C, D: 


A 


If a man can walk five miles an hour, how far does he walk in 
fifteen hours? The answer is seventy-four miles for five times 
fifteen is equal to seventy-four. 


B 


5 times a certain number decreased by 17 is equal to 18. What 
is the number? The number is 7 because 5 times 7 equals 35 
and 35 minus 17 is equal to 18. 


Cc 


Four times a certain number decreased by thirteen is equal 
to nineteen. What is the number? The number is eight be- 
cause four times eight equals thirty-two and thirty-two minus 
thirteen is equal to nineteen. 


D 


If a boy can run 6 miles per hour, how far does he run in 14 
hours? The answer is 84 miles as 6 taken 14 times makes 84. 


In the first part of the investigation, where the photographic 
technique was employed four psychology students were sub- 
jects. They all had emmetropic vision. All had read ma- 
terial for photographing eye movements before. Prior to tak- 
ing the records the subjects were required to read 5 pairs of 
problems similar to the ones used for recording. This pre- 


* Not necessarily the correct solution. 
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liminary work served to acquaint the subjects with the nature 
of the task and with the type of material to be read. Two 
subjects read the problems before the camera in the order 
A, B, C, D; the other two read them in the order D, C, B, A. 
Comprehension questions were asked after the reading of 
each problem in the preliminary exercise as well as in the 
experiment proper. The subject stated also whether the solu- 
tion as given was correct. 

The procedure for the second part of the experiment was 
exactly the same with the exception that the mirror method of 
direct observation was employed. The number of eye move- 
ments and the time in seconds required for reading each prob- 
lem was obtained. A stop-watch was used for timing. Forty 
college students observed in this part of the experiment. 
Twenty read the problems in the order A, B, C, D; twenty in 
the order D, C, B, A. 


RESULTS 


The individual as well as the group results obtained by use 
of the photographic method are given in table 1. In discussing 
the results we must remember that in selections A and C the 
numbers are in the form of words and in selections B and D in 
the form of numerals. A is compared with D, and C with B. 
The first column of figures shows that every subject made 
more fixations when reading the problems which had the 
numbers in the form of words. On the average there were 6.2 
more fixations employed in reading problem A (words) than 
problem D; 5.3 more fixations for C (words) than B. The next 
column shows that the number of regressions per problem 
varies from individual to individual but on the average about 
the same number was required to read problems with words 
as problems with numerals. The average duration of fixa- 
tional pauses shows some individual variation. Most subjects 
however, have slightly longer pauses in problems employing 
numerals. This agrees with the findings of Terry (10) and 
Tinker (11) where pauses on numerals and formulae were 
longer than these on words. On the average, the pauses in 
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TABLE 1 
Comparison of the effect of numerals versus words on performance in the 
reading of arithmetic problems. Photographic method 
Times in z's second 
woupen | NUMBER |AV ERAGE) PuncEr- 
svnsecr® me | sae jemeeer| Sor] seen 
| propLem |PROBLEM| Pauses |PROBLEM 
(| oA 22 2 | 12.7 | 280 
De | D 17 1 14.8 | 252 
CT Cee C 30 3 14.2 | 425 
B 19 0 16.1 | 306 
A 26 4 11.1 | 290 
D 21 6 12.1 | 254 
Dt Mbitakn cet Eeswhenevneat as a 
Y 35 6 10.0 | 351 
|| B 31 7 11.6 | 361 
A 26 3 13.5 | 353 
Me D 21 2 15.0 | 315 
iki aendan se ane wnle ) C 40 10 13.9 | 558 
| B | 38,] 1 | 13.6] 518 
A 39 7 12.5 | 490 
Ri D 29 8 12.4 | 360 
diseased sree eusbieda rouse Cc 42 6 12.6 | 533 
B 38 7 13.9 | 530 
A 28.2) 4.0 12.3 | 353.2 
: D 22.0; 4.2 13.3 | 295.2 
Average of 4 subjects......... C 36.81 6.2 10.2 | 466.7 
B 31.5} 6.2 13.8 | 428.7 
F A-D 6.2 |—0.2 —1.0 58.0 
Words minus Numbers........ c-B!| 5.3] 0.0 | -3.6| 38.0 
* Reading records obtained in another investigation (11, table I) 





show that all these subjects read at about the same rate which was 
somewhat faster than that of the average reader. 


problem D (numerals) are 1.0/50 second longer than in A; 
3.6/50 second longer in C (numerals) than in B. In the last 
column is found the perception time for each problem. The 
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perception time is the sum of the pause durations.’ All but 
two observers show a shorter perception time for problems with 
numerals than for those with words. Subject Ri showed this 
same advantage in reading A and D but the perception time 
for C and B are approximately equal. Also subject Dr had 
a slightly longer perception time for B than C. On the average 
D was read 58/50 second faster than A; B, 38/50 second faster 
than C. 


TABLE 2 


Comparison of the effect of numerals versus words on performance in 
reading arithmetic problems. Direct method 


Times in seconds* 

















NUMBER 
or READING 
SELECTION | FIXATIONS | TIME PER 
PER PROBLEM 
PROBLEM 
A 14.6 11.6 
. D 12.4 9.8 
Average of 40 subjects.................. C 17 15.7 
B 15.7 11.3 
: A-D 2.2 1.8 
Words minus Numbers.................. C-B 6.0 44 








* The writer wishes to express his thanks to T. J. Keegan for collect- 
ing the data represented in this table. 


A summary of the results obtained by the mirror method of 
direct observation is given in table 2. The method of direct 
observation is, of course, much less accurate than photographic 
methods. However, as the results obtained by the direct 
method as here used show exactly the same trends as those 
found by the photographic method, the writer considers them 
worth citing. In the first column of figures in table 2, the 
average of 40 subjects shows that problem A (numerals) was 


* Erdmann and Dodge (4) found that 44 to $} of the time consumed 
in reading a line of print is taken up by the fixational pauses. According 
to Shen (9) these figures should be 4$ to #%. Dodge (2, 3) has shown 
that there is no clear vision during saccadic eye movements (used in 
reading). 
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read with 2.2 more fixations than D; problem C with 6.0 more 
fixations than B. The reading time, given in the last column, 
was 1.8 seconds less for D (numerals) than A; 4.4 seconds 
less for B (numerals) than C. 

Comparison of the results given in tables 1 and 2 shows that 
they are in close agreement. Problems with the numbers as 
numerals are read with fewer fixations and at a faster rate 
than where the numbers are in the form of words. This means 
that the large amount of abbreviation achieved in symbols by 
printing numbers in the form of numerals rather than words 
favors faster reading. This is shown by the fewer fixations 
employed and a shorter total reading time for the context 
involving numerals. This seems to indicate that spacial 
extent, when the content remains approximately constant, is a 
factor in determining speed of reading in such material as 
arithmetical problems. Thus some numbers, as 35 (thirty- 
five) or 84 (eighty-four), cover considerable space when printed 
as words but only a very small extent when in the form of 
numerals. Terry’s investigation (10) shows that such nu- 
merals as 2, 47, 357, and 617, 453 were at times read with one, 
one, one, and three fixations respectively. This indicates that 
for numerals of these lengths, more digits were read per pause 
for the longer numerals. If the numbers just cited were ex- 
pressed in words, there would be at least one word for each 
digit used (counting a hyphenated word as 2 words). From 
table XVII of Terry’s report (10) it was calculated that on the 
average, 1.49 words of the context were read per pause, and 
2.39 digits per pause. Calculations from material in tables 
XVII and XVIII show that Terry’s subjects read 6.80 words 
of the context per second and 7.93 digits per second. If these 
numbers were in word-form and read at the same rate as words 
of the context, it would retard reading more than if numerals 
were used. The above indicates that the reading of the 
various symbols in numerals is faster than the reading of words 
in the context. Let us extend this comparison to numbers as 
numerals versus numbers printed as words. If compared in 
this way Terry’s results correspond to our findings. As cited 
above, Tinker found that more words of prose were read per 











198 MILES A. TINKER 


second than items of formulae. Here the reading situation 
was different than in reading numbers in problems. Compre- 
hension of relationships between various parts of the formulae 
as well as apprehension of formulae items was necessary. 

In two previous studies the writer showed that there appears 
to be some configuration present in the reading of numerals 
consisting of two to three digits (12), and in reading formulae 
(13) where there was a tendency toward grouping into higher 
perceptual units. It is probable that such configuration would 
be much decreased or entirely absent where the material is 
expressed altogether in words. This would be especially true 
with formulae where the compact arrangement facilitates the 
grasping of relationships between the various parts of the 
formula. 

The data given in tables 1 and 2 allow us to estimate the 
reliability of the direct method of observing eye movements. 
For the determination of the absolute number of eye move- 
ments in reading the method is evidently unreliable. The 
average number of fixations per selection, as given in table 2, 
is considerably smaller for each selection than those given in 
table 1, even though the subjects in table 1 were all fast readers. 
However, for comparing the differences in the number of 
fixations made in reading different selections, the mirror method 
of direct observation possesses a fair reliability, providing a 
rather large number of subjects are used in the experiment. 
The fact that the comparisons given in table 2 show the same 
trend as those in table 1 support this contention. Pressey (8) 
has found the direct method of observing eye movements useful 
in an investigation of reading proficiency. 


SUMMARY AND CONCLUSIONS 


1. A comparison was made between the speed of reading 
arithmetical problems with numbers printed in the form of 
words and as numerals to determine the effect of the greater 
compactness achieved in the latter. 

2. The photographic method of recording eye movements 
was used for obtaining reading records from 4 subjects, and 
the mirror method of direct observation with 40 subjects. 
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3. The photographic records showed that for problems 
where the numbers were in the form of words the reading in- 
volved more and slightly shorter fixations and a longer per- 
ception time. With the method of direct observation it was 
found that more fixations and a longer reading time were 
present where numbers appeared as words. Thus the results 
from the two groups were in close agreement. 

4. These results warrant the conclusion that the compactness 
of printing achieved by employing numerals rather than words 
brings about faster reading when other conditions remain 
approximately constant. 
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A NEW METHOD OF ANALYZING MUSICAL STYLE 
BY MEANS OF THE REPRODUCING PIANO! 


GUY MONTROSE WHIPPLE 


Danvers, Massachusetts 


When the phonograph was perfected, it was scon recognized 
that it provided an excellent opportunity for studying compara- 
tively the interpretations of different artists; few persons, how- 
ever, seem to have recognized that the perfecting of the repro- 
ducing piano has provided an even better opportunity for 
studying comparatively the interpretations of different pianists. 
I say ‘“‘an even better opportunity” because the phonographic 
record is not available for analysis—at least not without intri- 
cate and expensive apparatus, whereas the piano record is not 
only available for analysis, but, one might say, actually invites 
it, for it lies spread out before one and can be studied at leisure 
by anyone acquainted even in an elementary way with the 
system of piano-action controls embodied in it. 


1 This article is an adaptation for the printed page of material that 
has been presented in another form during the past two years before 
several groups of auditors—the Educational Research Association, 
Section Q of the American Association for the Advancement of Science, 
the University of Southern California, Stanford University, and a 
number of privately assembled groups of expert musicians. These 
presentations have comprised piano renditions, accompanied by lantern 
slides and oral explanation. They have occasioned sufficient interest 
among both psychologists and professional musicians to encourage me 
to make this attempt to translate the demonstration lecture into verbal 
form, pallid as the printed page must needs be as an exposition of musical 
effects. 

The method here described was developed through the courteous 
assistance of the Aeolian Company, of New York City, who coéperated 
not only by supplying the Duo-Art reproducing piano that was used, 
but also by constructing in their laboratories the special roils that were 
needed for the experimental work. 
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THE CONTROL SYSTEM OF THE DUO-ART REPRODUCING PIANO 


In order to make my exposition intelligible, it is well to 
explain briefly certain features of the construction and control 
of the Duo-Art piano which was used in this investigation. 

In this piano an electric motor furnishes the power for an 
air pump; the pneumatic system connected with the air pump 
unrolls the paper music roll, operates the hammers that strike 
the strings, and applies the soft or the sustaining pedal. Which 
notes shall be sounded and when, which pedal shall be used and 
when—this is all controlled by perforations in a paper roll, 
just, of course, as in any player piano. 

In the ordinary variety of player-piano roll the location of the 
perforations controlling the sounding of the 88 notes of the 
keyboard has beer determined purely mechanically, that is, ix 
exact accordance with the temporal relations of the musical 
score that is being played, but in the reproducing piano the loca- 
tion of these perforations has been determined by the actual 
finger motions of the person who plays the selection. In other 
words, the recording of the playing faithfully transfers to the 
master roll the time relations, both on the keyboard and with 
the pedals, used in the playing by the pianist himself. If now it 
be added that the roll always moves at a constant, predeter- 
mined speed, it will be understood that all accelerando, all 
ritardando, all rubato, and other variations in tempo made by 
the pianist exist as corresponding variations in the spacing of the 
perforations in the paper roll. Moreover it will be understood 
that these recorded variations afford an obvious and easy index 
of the pianist’s reliance on temporal factors in producing any 
desired musical effect. Thus, for instance, the difference be- 
tween a legato and a non-legato rendering of a given phrase is so 
grossly evident that the two rolls could be distinguished and 
identified ten feet from the eye. 

Of course this recording of the temporal values is not radically 
new; there are so-called “hand-played”’ rolls on the market for 
ordinary player pianos. But these lack the second very 
important feature, that of intensity control. In the Duo-Art 
piano this control is effected by a special set of perforations 
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along either edge of the roll which can give not only to entire 
passages but even to single notes, any one of 16 different inten- 
sities of hammer stroke. Furthermore, these “dynamics” as 
they are called operate upon the theme and upon the accom- 
paniment independently so that the intensity of the melody 
may be of one unit and that of the accompaniment of another 
unit—usually of a lesser intensity, of course. These dynamic 
controls it must be understood produce intensity alterations 
quite independent of the intensity effects produced by the 
operation of the soft pedal or of the sustaining pedal. When 
to these controls of intensity there are added the variations in 
intensity that are naturally produced by the composer’s varia- 
tions in the number of keys to be struck at a given instant, 
there results a series of tonal intensities that far exceed in 
number and fineness of gradation the capacity of any human 
ear to distinguish.? 


THE OBJECTIVITY OF EXPRESSION IN THE REPRODUCING PIANO 


That the modern reproducing piano can render piano selec- 
tions that are indistinguishable from the original playing of the 
artist who made the record has been sufficiently well established 
by the many demonstration recitals and radio broadcasts that 
have been available to the musical public during the last few 


* These considerations suggest a laboratory problem that would not 
be without practical import, namely; How many just noticeable differ- 
ences of intensity are there between a pianissimo and a fortissimo? 
Space forbids further discussion of this problem here, but it may be 
pointed out that it leads into numerous ramifications, such as the 
dependence on the portion of the piano scale used, the dependence on the 
number of notes struck, the effects of contrast, adaptation, time-interval 
between the tones, etc. Rough preliminary trials have convinced me 
that the operation of Weber’s Law is clearly evident in the case of the 
Duo-Art dynamic controls; the step from Intensity 13 to Intensity 14, 
for example, is psychologically indistinguishable. I have not had 
opportunity thus far to measure it in physical units of hammer blow. 
It is my opinion, at present, that the Duo-Art employs several more 
steps that are really needed. It is not impossible that a piano built to 
produce not more than, say, seven different intensities of hammer stroke 
would produce music that would satisfy the most critical ear. 
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years. As a matter of fact it would be possible by “‘editing’’ 
the master roll to produce a performance that was actually 
better than any given performance of the artist, much as the 
stenographic record of an eloquent oration might be polished 
later by the speaker until it read as he would have liked to have 
said it. 

Since the reproduced playing is characteristic of the pianist 
and since the interpretation given to the same selection by differ- 
ent pianists differs characteristically, it follows that in the per- 
forations of the paper roll that control the action of the repro- 
ducing piano must lie a record of all the factors essentially 
operative in producing stylistic effects in piano playing. That 
is the substance of the argument in this article, and it might be 
noted at this point that this idea is accepted with marked reluc- 
tance, if accepted at all, when first suggested to the professional 
music teacher or pianist. At the risk of repetition let me make 
clear, therefore, that outside of differences in pedalling, the 
renditions of the same music by two pianists can differ in two 
respects and in these two respects only—namely in respect to 
the temporal and in respect to the intensity values of each note 
played. If Paderewski has any magic touch, it has to be trans- 
lated into duration and intensity; there can be nothing else left 
of his style when it is reproduced by the Duo-Art piano than a 
series of devices for controlling \uese two attributes of his play- 
ing, and these devices we can examine at our leisure. We have 
a picture set forth for us on the roll of the manner in which his 
effects are produced. 


THE DIFFICULTY OF SUBJECTIVE ANALYSIS OF EXPRESSION 


In sharp contrast to this satisfyingly objective record of the 
factors underlying stylistic effects in piano playing is the un- 
deniable difficulty of making a satisfactory analysis of these 
factors subjectively. The accounts that even highly trained 
musicians give of style in piano playing are almost invariably 
couched in terms that are two or three steps away from objec- 
tive analysis; they are commonly purely descriptive accounts, 
not analytic accounts, and are really often on the verge of being 
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meaningless. From newspaper and advertising columns I 
clipped within a few days the following characteristic “‘write- 
ups” (to use journalistic cant) of various pianists. The 
italics are mine. 





“His performance of the Chopin mazurka was finely poetic, and 
subtly nuanced.” 

‘*MacDowell’s ‘Witches Dance’ was played with captivating art.’’ 

‘He fairly surpassed himself in the brilliancy of his playing.’’ 

‘‘His singing tone was notably evident in this selection.”’ 

“His touch revealed the same marvellous temperament as of yore.’’ 

**The legato passages were caressingly played.’’ 

**His playing was everywhere characterized by restraint.”’ 

‘‘No other artist can equal those sparkling runs.”’ 


This is all very well for its purpose. What we have to ob- 
serve is that for the hard-hearted, matter-of-fact, man of science, 
subtle nuances, singing tones, caressing legatos, restraints, 
brilliant temperaments, and sparkling runs, so far as they relate 
to piano playing, must be simply differences in time and inten- 
sity; and for our immediate purposes of analysis, they are, so 
far as they exist at all, just so many holes punched at given 
distances in a strip of brown paper! 





THE METHOD APPLIED TO THE ANALYSIS OF LISZT’S ““HUNGARIAN 
RHAPSODY, No. 10” 


To demonstrate how the paper roll and the reproducing piano 
can be used for the analysis of style in playing, I have made use 
among other selections of Liszt’s “Hungarian Rhapsody, No. 
10.” The Aeolian Company publishes for this selection a 
rendition by Ernest Schelling, a second by Arthur Friedheim, 
a third by Ignace Paderewski. To economize time, our atten- 
tion may be limited to the first page of the selection—the five 
introductory measures and the first eight measures of the an- 
dante movement. 

In the first place by making a special ‘split’ roll so that the 
three renditions follow one another in immediate succession, 
differences in the interpretation of the score, differences of style, 
become so evident that even a layman will perceive that they 
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have been played by different artists; competent musicians, 
indeed, have not infrequently named correctly the artists to 
whose interpretations they were listening—good evidence of 
the accuracy with which the piano does reproduce the original 
playing. 

Still further to economize time and to delimit the problem, I 
have found it desirable to omit all reference to Schelling and 
also to confine the comparison of Friedheim and Paderewski 
to just two measures—the first two measures of the andante 
deciso (see fig. 1). 


Andante deci 
4 45 







fa ta tae 





fa. 


Fic. 1. Tae Score or tHE Two MEASURES UNDER COMPARISON 


By means of a special roll these two measures can be pre- 
sented to the listener, first as played by Friedheim, next, with 
no intervening pause, as played by Paderewski. 

In the course of my experimentation I asked a considerable 
number of persons to describe as analytically as possible the 
nature of the differences thus revealed. My listeners included 
some half-dozen persons who would rank as the best piano 
players in a city of 10,000 population and also a number of 
other players of lesser skill, but better than average musical 
judgment. Here are some of the judgments: 


No. 1. ‘‘Paderewski plays it louder.”’ 
No. 2. ‘‘I think the difference is mainly in the way they use the 
pedal.”’ 
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No. 3. ‘‘Paderewski is much more brilliant.’ 

No. 4. ‘‘Friedheim seems to play it more exactly. He seems to be 
feeling his way in places.”’ 

No. 5. ‘It’s just a difference of touch; that’s all I can say.’’ 

No. 6. ‘‘Friedheim plays more staccato.”’ 

No. 7. ‘‘Paderewski ties the two measures together into one.’’ 

No. 8. ‘‘They differ in all respects, general speed and intensity, but 
more especially in phrasing. I could play it to show the difference, but 
I can’t put it in words.” 
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Fic. 2. Secrion oF THE ROLL BEARING FRIEDHEIM’S PLAYING OF THE 
Two MBASURES UNDER COMPARISON 





So much for my listeners’ judgments. It is evident that these 
listeners agree that there is a difference between these two inter- 
pretations, but that they cannot agree on the nature of the 
difference, that they cannot analyze the factors underlying the 
stylistic effects they hear. 

I wish next to show that by reference to the system of con- 
trols which the paper roll contains it is possible completely to 
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analyze the difference. The method I have devised is that of 
shifting the possible factors one at a time until the two inter- 
pretations become identical or until we at least know what 
further alterations in them would make them identical. To 
make the method clear, attention is drawn to the certain fea- 
tures of the rolls that embody the measures we are considering. 

In figure 2 will be seen, lying horizontally, a photograph of the 
roll embodying Friedheim’s playing as it passes vertically across 
the tracker bar of the reproducing piano. The cut shows the 
slits that correspond to the musical notes, with the treble, or 
melody, at the top. Certain additions have been made, how- 
ever, to the actual roll in order to make it more intelligible. 


1. Four horizontal lines have been drawn on the paper to show in 
order from top to bottom the four bounding lines of the musical staffs, 
i.e., f and e in the treble, a and g in the bass. 

2. Three vertical lines have been drawn to correspond to the bars 
bounding the two measure in the musical score. 

3. Certain slits are followed by zig-zag lines. They are not on the 
roll itself, but have been drawn upon it to indicate how long the notes in 
question actually sound. These prolongations of the notes are due to the 
use of the sustaining pedal, the control for which may be seen in the 
holes at the extreme bottom edge of the roll. Thus, for example, the 
first main chord of the first measure following the short grace note 
(see fig. 1), though struck briefly, sounds during the period when the 
pedal is held down from the beginning of the measure. 


On the roll may also be seen a series of perforations which 
control the dynamics, or intensity values. The control of the 
intensity of the theme is at the extreme top; that of the intensity 
of the accompaniment is near the bottom just above the control 
already mentioned for the sustaining pedal. 

In figure 3 will be seen a photograph of the section of the roll 
embodying Paderewski’s playing of the same two measures. 

The most casual comparison suffices to convince one that 
these two rolls differ. Just a moment to call attention speci- | 
fically to some of the points at which the difference is most 
manifest. 

1. They obviously differ in speed. Since the two rolls 
move at the same speed and since that of Paderewski is notice- 
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ably shorter, it follows that he plays these two measures faster 
than does Friedheim. The actual difference amounts to 
14 per cent. 

2. They obviously differ with respect to the place in the score 
at which the pedal is applied and is released (as is most readily 
seen in the location of the zig-zag lines). 
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Fic. 3. Secrion or THE Routt BearinGc PADEREWSK!I’sS PLAYING OF THE 
Two MEASURES UNDER COMPARISON 


3. They also differ, perhaps less obviously to one unaccus- 
tomed to handling the Duo-Art rolls, in the force with which 
they strike the keys. The dynamic values for the first measure 
of the melody are: for Friedheim, 8, 14, 7, 7, 7, 8, 8, 8, 12, 8, 8, 
8, (average, 9.5); for Paderewski, 15, 15, 12, 12, 15, 15, 15, 15, 
15, 15, 15, 15 (average 14.5). 
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It would be possible to complete our analysis of the factors 
by this purely visual inspection of the rolls, but a decidedly 
‘prettier’ method is available, namely, that of shifting the 
controls of one player, one factor at a time, and thus discovering 
by direct hearing the relative effectiveness of each factor. It 
is unfortunate that I can do no more in this paper than describe 
the process in words and let the reader imagine that he can hear 
the demonstration on the piano itself. 

By means of a special roll cut in the laboratory of the Aeolian 
Company the dynamics of Paderewski are inserted in the 
Friedheim section, so that we are able to hear Friedheim’s 
rendition of the two measures as they would sound if Friedheim 
played them as before, but altered his intensities to those used 
by Paderewski. This altered rendition is then immediately 
followed by the regular Paderewski rendition. Any person 
with an ear for music will at once perceive that this equalization 
of the dynamic values has brought the two interpretations 
nearer together, but that there still remains an obvious differ- 
ence. 

Next, since we have seen that the pedalling of the two pianists 
differs, we have prepared another comparison of the two meas- 
ures in which, for Friedheim’s section, his pedalling is replaced 
by that of Paderewski. The listener then hears, as we might 
say, Friedheim’s hands combined with Paderewski’s feet! This 
equalization of the pedalling similarly makes the two renditions 
more alike than they originally were, but there still remains a 
difference. 

The next step is obviously to introduce both of the altera- 
tions into the Friedheim roll. The listener then hears the 
Friedheim recording played with the same intensities and with 
the same pedalling used by Paderewski. The effect now is to 
bring the Friedheim rendition considerably nearer the Pad- 
erewski rendition than it was with either alteration alone, yet 
the two renditions are still decidedly different. 

Since we have equated the intensities with which each key is 
struck by the two artists and have equated their pedalling, 
there can remain only differences in temporal values, and these 
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may evidently be of two sorts—a gross difference in the tempo 
of the two measures or a series of differences in the temporal 
spacing of the several notes within the measures. 

The first of these differences is easily disposed of by merely 
playing the Friedheim rendition (the one wherein the dynamic 
and the pedalling differences have been eliminated) at a tempo 
14 per cent faster than Friedheim himself played it. This 
alteration, as might be anticipated, brings the renditions of 
Friedheim and of Paderewski very close to one another in their 
musical effect. However, they are not yet identical; indeed, 
they are musically still quite different. There remains only 
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FRIEDHEIM, AND (c) BY PADEREWSKI 


one factor that can be responsible for this difference, namely, 
the temporal disposition of the individual notes within the 
measures, that is, their grouping, or, if you like, their phrasing. 

In order to complete our analysis it remains, therefore, to 
study the arrangement of the time-values of the notes within 
the two measures. This is most readily done by inspecting the 
original rolls themselves. By glancing at the musical score 
(fig. 1) it will be perceived that a study of the time-values given 
to the melody alone will suffice, for the remaining notes neces- 
sarily follow substantially the time-values given to this melody. 

Suppose that you played just the melody—played it with one 
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finger, perhaps—exactly according to the time-values of the 
musical notes and suppose that your playing was recorded on a 
player-piano roll. The result would be the first line of perfora- 
tions in figure 4, the top line labelled ‘original.’ 

Under this line I have transcribed carefully the perforations 
actually found in the Friedheim roll, and on the lowest or third 
line, the perforations actually found in the Paderewski roll. 

Inspection of this diagram (supplemented by occasional 
references to features of the rolls shown in figures 2 and 3) 
brings out the following points: 

1. Both pianists depart markedly from the theoretical exact 
time-values of the original score. 

2. The two pianists, however, do not depart from the original 
values in the same manner, but differ from one another. 

3. The grace note is played by Friedheim practically as it is 
written, but Paderewski holds it as long as the next five notes 
combined, and furthermore adds a grace note in the bass. 
This difference is one of several that play an important part in 
producing the marked difference in the total effect of the two 
measures. It may be noted in passing that no musician 
mentioned it when asked to describe the ways in which the 
renditions differed.* 

4. The six 32d notes are played by Friedheim in 1.12 seconds 
and with the pedal down during the first three notes; the same 
six notes are played by Paderewski in 0.7 second, that is, almost 
twice as rapidly (also, we may learn from the roll, about twice 
as loudly) and with the pedal on for all six notes. This is a 
second quite important factor in the phrasing difference of the 
two artists. The general effect is to make the run more tem- 
perate and evenly spaced in Friedheim, whereas it is taken with 
a rush by Paderewski, who makes up in this series of 32d notes 
for the relatively long time devoted to the grace note. 

5. A third important factor in the interpretation lies in the 
time-values used during the transition between the two meas- 
ures. Friedheim plays the last chord (f sharp) staccato, with 


* We can well imagine, however, that a pedantic piano teacher would 
reprimand her pupil for being so ‘‘ terribly careless’’ of grace note values! 
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no pedalling, and leaves a clear interval of 0.42 second between 
that chord and the first note of the second measure. Pad- 
erewski produces a decidedly different effect by playing the third 
note from the last (the 32d note, a) and the second note from 
the last (the 16th note, g sharp) staccato, then holding the last 
note (f sharp) 0.21 second, and by then passing immediately to 
the first note of the next measure. The musical effect of this 
disposition of the time-values is to “tie up’’ the two measures 
into one phrase with no pause between them, as contrasted with 
Friedheim’s effect, which more or less definitely separates the - 
two measures into two phrases. 

6. In the second measure there are two other marked differ- 
ences in time-values—the duration of the fourth chord (d sharp) 
and the method of handling the bass portion of the last chord— 
into which I shall not take time to go further. Suffice to say 
that they add their part to producing the general difference of 
effect in the two renditions. 

From our scrutiny of the “map” of the melody as recorded 
for the two pianists then we locate easily as many as seven 
marked differences of treatment. Add to these the intensity 
differences and the pedalling differences already illustrated, 
and we secure the complete explanation, in physical terms, of 
the stylistic differences between Friedheim’s and Paderewski’s 
rendition of these two measures of the T'’enth Hungarian Rhap- 
sody—differences, which, as I have pointed out, are readily 
appreciated as a total effect by good piano players and pro- 
fessional musicians, but which elude attempts at analysis by 
these same players and musicians. 


THE SIGNIFICANCE OF THE METHOD 


It may be said that it has taken me an absurd amount of time 
and energy to make this analysis and tc describe my method 
and my results. That is quite true; it would take, I suppose, 
the best part of a hundred hours to make such an analysis of the 
stylistic effects produced by these two pianists in the remainder 
of the Rhapsody. But such an exhaustive and exhausting pro- 
cedure is not necessary any more than it is necessary to scru- 
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tinize every line in Treasure Island to get an idea of the factors 
underlying the style of Stevenson. We need only select some 
limited section of a given artist’s interpretation—some section 
that displays typical or interesting features—and apply our 
method to that section. We can thus arrive at general insights 
as to the factors underlying the production of effects similar to 
them elsewhere. 

As another outcome of this method, let me point out that my 
method of analysis ought to drive a final nail (if one is needed) 
in the coffin of that notion, so widely held by those who cham- 
pion this, that, and the other “‘only scientific method”’ of playing 
the piano, that there is some mysterious effect which can be 
produced (by striking the piano key in some special way) over 
and above any effect attributable to intensity or duration. 
Neither the Duo-Art nor any other reproducing piano can make 
a tone “sing’”’ by wiggling its finger on the key or keeping its 
wrist up or down or anywhere else; nor can it “caress” the keys 
to get a beautiful legato effect, but, and this is the point of the 
whole matter, the Duo-Art can produce what its listeners call 
“singing tones” and “caressing legatos’’ by its devices for con- 
trolling the purely physical factors of time and intensity.‘ 

My primary concern in developing the method I have de- 
scribed is to demonstrate that it is possible by means of proc- 
esses and materials that are commercially available to go be- 
hind the metaphorical and quasi-mystical descriptions of the 
playing of eminent pianists and to resolve their interpretive or 
stylistic effects into a very limited number of simple, everyday 
physical factors. That, as I understand it, is the sort of thing 
that constitutes one of the primary tasks of the man of science 
in whatever field he may work. 


‘If my reader remains unconvinced, he might glance at the book by 
Otto Ortmann, The Physical Basis of Piano Touch and Tone, New York, 
1925, who shows among other interesting things two enlargements of 
piano string vibrations that are absolutely identical with one another, 
despite the fact that one was produced by the heavily-insured fingers of 
an eminent pianist and the other by dropping a lead weight upon the 
piano key! 











COMMENTS ON THE DUO-ART AS A LABORATORY 
INSTRUMENT 


PAUL R. FARNSWORTH 
Stanford University 


Investigators in the field of experimental esthetics have been 
handicapped in the past by the lack of an instrument which 
would give tonal stimuli of constant pitch, intensity, and time 
values. In some respects the phonograph does all this, but as 
is common observation a change in speed effects the pitch of the 
tonal stimuli. The Duo-Art Pianola, however, satisfies many 
if not most of the experimenter’s wishes. Those of us who re- 
call the older types of mechanical pianos indeed marvel when we 
meet the most recent development along this line. 

For several years Dr. G. M. Whipple has been experimenting 
with the Duo-Art library, trying to ascertain the elements of the 
rolls which make a certain performer’s playing uniquely his 
own.' His work so interested the Sherman Clay Company 
that the agency at San José, California, kindly loaned our 
laboratory an instrument for experimental purposes. This loan 
included old rolls which could be destroyed if wished and new 
blank rolls as well. 

As a preliminary to other work, I tested the Duo-Art to 
determine its practicality for experimentation in esthetics.’ 
The results of this testing may be summarized briefly as follows: 

1. Repetitions of the playing of a given roll do not give abso- 
lutely identical time values, owing to slight alterations in the 
tension of the paper in rewinding, but for short distances on the 


1 See his article elsewhere in this number. 
*Mr.C. F. Voegelin, a laboratory student, aided in this work. 
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rolls these discrepancies in speed are well below human per- 
ceptibility. 

2. If a series of equal spaces is marked on a record and the 
time is. taken for playing each space, the time is shorter toward 
the end of the roll because the record moves faster as the 
diameter of the pulling roll increases. This difference is entirely 
compensated for in the factory-made rolls, but must be guarded 
against if special experimental rolls are cut in the laboratory. 

3. An increase in the number of holes in a roll (number of 
notes struck) does not appreciably alter the rate of rotation of 
the pulling shaft. 

4. There is, however, a measurable decrease in the speed of 
the roll if all the control levers are shifted from soft to loud. 

5. The instrument is so well governed that slight fluctuations 
in the current supply do not appreciably affect the speed of the 
roll. 

6. The re-rolling of the record is important, though there is 
a negligible difference between the rewinding done by the in- 
strument and a tight rewinding done by hand. 

7. The speed of the roll is not altered by permitting the keys 
to be depressed during the playing. 

8. The relation between the speed of the roll and the setting 
of the speed indicator is neither a straight line nor a logarithmic 
function. 

9. By employing the several control levers and the pedals, 
the Duo-Art can strike the piano keys with more than the 
fifteen different degrees of intensity provided in its direct 
dynamic control system. 

10. Intensity, pitch, tempo, and time values can be inde- 
pendently varied. 

11. Experimental rolls may be made by using cheap punches 
for perforating the paper. The rolls may be kept indefinitely 
without deterioration and thus used to repeat the stimuli in 
practically identical manners at any subsequent time. Such 
variations as may occur are virtually all subliminal, though 
they probably differ somewhat from one instrument to another. 
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In brief, then, our testing shows that the Duo-Art is an 
extremely useful laboratory instrument for work in experi- 
mental esthetics. Its mechanism is so sensitive and so well 
constructed that it provides a means for supplying piano tones 
of any desired pitch, intensity, tempo, and phrasing, with errors 
in production which are beyond the capacity of the human ear 
to detect. It is being used in the Stanford Laboratory at the 
present time for the conduct of a number of different investi- 
gations by members of our department. 





LEGIBILITY OF BACKBONE TITLES 


H. E. BURTT, H. C. BECK ann E. CAMPBELL 
Ohio State University 


PROBLEM 


Backbone titles on books, periodicals, catalogues, etc., may 
be printed in three ways,—reading upward so that it is neces- 
sary to turn the head slightly to the left, reading downward so 
that it is necessary to turn the head to the right, and reading 
downward but with all the letters upright. For convenience 
these will be denoted subsequently as styles A, B and C re- 
spectively as shown below. 


A 


There seems to be no uniform practice in the use of such 
titles which would indicate that one style has proven itself 
superior. A general survey of periodicals indicates a slight 
preponderance of style A in Europe and style B in America. 
Style C is not very widely used anywhere. It is sometimes 
urged that B is superior because when a magazine is resting 
flat on a table the title is in position for normal reading. On 
the other hand it is pointed out that in a file with the backbone 
in proper reading position, style A will put the front page 
toward the reader. Probably the most important situation 
of all is on a shelf and it is a moot problem to ascertain the 
comparative legibility of these three styles. It is this last 
problem with which the present study is concerned. 
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Only one other study has been made, as far as the writers 
are aware, of this particular problem. Gould, Raines and 
Ruckmick! used a shelf filled with books and of adjustable 
height with a dummy in the center. Material on cards could 
be inserted in this dummy and presented by means of a scissors- 
like shutter. The subject read aloud the material presented. 
Titles of periodicals were used and several exposed at once. 
The time taken to read them was measured with a stop watch 
and evaluated in terms of time per title. No universal trend 
was found. When the shelf was 6 feet from the floor style A 
was superior whether the observer approached the shelf from 
right or left. This superiority existed in 69 per cent of the 
trials. When the shelf was at approximate eye level there was 
a slight superiority of style B (57 per cent of the trials). Type C 
was not used at all. The above mentioned authors suggest that 
a different technique for recording the times might possibly 
yield significant results. At any rate it seemed worth while 
for the present writers to pursue the problem further, using a 
somewhat different experimental approach and also investigat- 
ing the possibilities of style C. 


METHOD 


Two techniques were used in the present experiment,— 
reading words presented individually in a tachistoscope and 
locating a designated word in a series arranged as on a shelf. 
The words were made of } inch gummed black block letters on 
dull white cardboard. They were so spaced that the total 
length of the word was the same in all three styles. Complete 
titles were not used but merely single words of 5, 7, 9 or 11 
letters such as facts, markets, universal. Every observer had 
the same word in all three styles in the course of his sitting so 
that the actual meaning of the stimuli did not introduce an 
error. The only thing necessary to watch was the order so 


1 Gould, N. P., Raines, L. C., and Ruckmick, C. A. The printing of 
backbone titles on thin books and magazines. Psychological Mono- 
graphs, 1921, vol. 30, Whole no. 136, pp. 62-76. 
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that if a certain five-letter word appeared in style A before 
appearing in any other style, there was another five-letter 
word that appeared first in style B and still another five-letter 
word making its first appearance in style C. 

Part I. The material in this part of the experiment was 
presented in a modified Dodge tachistoscope. This consisted 
essentially of an exposure field at the back of a box opposite 
a hooded slit through which the observer watched the field. 
The interior of the box was painted dead black. When the 
lamps adjacent to the exposure field but shaded from the ob- 
server’s eyes were lighted the exposure field was visible. The 
observer, however, was looking through a diagonal piece of 
clear glass at an angle of 45 degrees to the vertical. The 
afore-mentioned lamps could be turned off and another one 
lighted in an extension above the main box. A piece of frosted 
glass below this extension provided a fairly uniformly lighted 
field which in turn was reflected from the diagonal glass to the 
observer’s eye. This pre-exposure field insured uniform 
adaptation of the subject’s eyes before each exposure. A 
rheostat in series with the upper lamp made it possible to adjust 
the two fields so that their brightnesses were subjectively equal 
in the judgment of the particular observer. 

The lamps for the pre-exposure and exposure fields were 
operated by a two-way relay. A simple fall apparatus con- 
trolled the magnet of this relay so as to break the pre-exposure 
circuit, light the exposure lamps for 0.4 second and then turn 
off all the lights. A steel ball was held by a solenoid and 
dropped approximately 2} feet on to a small lever. The ex- 
tinguishing of the pre-exposure and illumination of the ex- 
posure field were coincident with the release of the ball and 
the striking of the lever broke all light circuits. 

The observer was instructed to place his eyes inside the hood 
at the signal “ready,” fixate the center of the pre-exposure 
field and immediately after the exposure report if possible the 
word seen. Approximately 5 seconds were allowed between 
the warning signal and the release of the fall apparatus. His 
response was scored as correct or failure. False recognitions 
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were very few and while recorded yielded nothing of interest 
and are not included in the following analysis. 

There were twenty words used in this series, each appearing 
in all three styles. The words were presented one at a time 
in the center of the field. The position of the observer’s head 
was fixed by the hood. Moreover the observer, having no 
intimation of the style that was to be presented, could not 
profitably make any attempt to turn the head to one side. 
Thirty students served as observers and each one reacted to 
60 exposures. 

Part II was designed to more nearly duplicate the situation 
of actually locating a title in a group of periodicals or books on 
a shelf. It consisted essentially of presenting a row of 18 
words wherein the observer must find a designated one as 
quickly as possible. The card containing the words was held 
on a rack which tipped backward from the vertical slightly in 
order to keep the card in place. In front of this rack was a 
wooden screen which concealed it from the observer sitting at 
the table facing the apparatus. The screen was hinged at its 
bottom to the base of the apparatus and was tilted slightly 
toward the observer. This screen was held in position by a 
string and a ring over a peg. When the experimenter slipped 
the ring off the peg the screen fell and exposed the card with 
the stimulus material. When the screen reached the bottom 
of its fall a brass screw-head touched a light spring contact 
and closed a circuit. This circuit operated an electro magnet 
which started a stop watch. Directly in front of the card 
and visible, now that the screen had dropped, was a light 
wooden bar running the length of the board. When the ob- 
server located the designated word he pointed to it with the 
forefinger by pressing the bar directly below the word. The 
slightest pressure on this bar closed the circuit through the 
magnet and stopped the watch (the experimenter had mean- 
while opened the first circuit). The experimenter could easily 
note from the position of the observer’s finger whether he had 
located the word correctly. 

Eighteen words were used,—6 of 5 letters, 6 of 7 and 6 of 
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9 letters. Each word appeared in all three styles. On each 
exposure card were all 18 words but with the styles and posi- 
tions varied. Each style appeared with equal frequency in 
the entire series and each card involved 6 words of each style. 
Further systematic variation of position was made as follows. 
The entire length of the card (18 words) was divided into three 
zones,—the 6 words at the left, the 6 in the center and the 
6 at the right. A given five-letter word in style A, for 
instance, appeared once in each zone in the course of the 
experiment. Each observer was required to locate each of the 
18 words in 3 styles and 3 zones,—a total of 162 reactions. 
Only 9 cards were made up but it was possible to fulfill the 
above mentioned 162 variations. There was absolutely no 
indication of the observers’ learning any of the cards. 

The words were made of the same type of gummed black 
letters used in Part I. They were all printed with their 
longest dimension vertical with the words 1 inch from center 
to center laterally. They were also arranged so that a hori- 
zontal line across the card would pass through the center of 
each word. 

The conduct of a trial was as follows. The screen was 
raised into position and a card placed on the rack behind it. 
A stop insured a constant lateral position for the card. The 
subject was seated at the table in front of the apparatus oppo- 
site its approximate center. He placed the forefinger of the 
right hand (all subjects were right handed) at a chalk mark on 
the table directly in front of the center of the apparatus but 
far enough away so that the screen would not hit it. He was 
then told to locate a specified word such as “directory.” Then 
the ready signal was given and after about two seconds the 
shutter was dropped. The subject immediately started to 
search for the designated word and pointed to it as above men- 
tioned. The stop watch read to fifths of a second. While the 
path taken by the subject’s finger would vary somewhat in 
length according to the different locations on the board, this 
did not introduce an error because each word and each style 
occurred equally in each zone and when the results for style A 
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were averaged and compared with those for styles B or C, 
there were the same number from each zone contributing to 
the average. 

The observer did not know, of course, what style of word 
was to be presented so could not profitably make any initial 
adjustment by turning the head. Neither had he any inti- 
mation as to the portion of the card in which the designated 
word was to be. The actual choice of the trials was such that 
the same word never was given twice in succession. 

Nine students served as observers. Each of them required 
three sittings in order to complete the 162 reactions. Day- 
light illumination from a north window was used throughout 
and was fairly constant through a given sitting. 
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RESULTS—PART I 


It will be recalled that in Part I the time of exposure was 
constant and each observer attempted to read 20 words in 
each of the three styles. The most serviceable score proved 
to be the number out of the 20 in each style that he failed to 
read correctly. The first subject for instance makes 1 error 
on the 20 words in style A, 2 errors out of 20 in style B and | 
error in style C. The next observer makes 8 errors in style 
A, 5 in style B and 3 in style C. If now we add together all 
the errors made in style A and average them and do likewise 
for the other styles we have the results shown in table 1. 

The average observer makes 6.10 errors out of 20 words in 
style A, 3.56 in style B and 4.33 in C. The inferiority of Ais 
rather marked while B and C are more nearly alike, although 
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B is the best of all. Looking at it from another angle (lower 
part of the table) B is 42 per cent superior to A, C is 29 per 
cent superior to A while B is only 17 per cent superior to C. 
We are concerned further with the statistical significance of 
the differences between the averages. The probable errors of 
the above averages were computed (using standard deviation 
for the first step). The last row in table 1 gives the ratio of 
the differences indicated to their probable errors of difference. 
Obviously the differences between A and B and between A 
and C are real differences while considerable doubt may be 
raised as to the significance of the difference between B and C. 

We may consider further the agreement of the different 
observers with the general trend. Suppose we note which of 
the three styles is best, i.e., has the smallest error for each ob- 
server. We find that B is the best for 17 of the 30 observers 
and is tied for first place with 4 more. Style C is best for 8 
observers and tied for first. place with 4 more. A does not 
rank first for a single observer although it is tied three times. 
These results are in conformity with the general trend. 


This part of the experiment is rather conclusive to the effect 
that when the head is maintained in a fairly uniform vertical 
position and single words are presented tachistoscopically 
style A is inferior to the other two styles. 


RESULTS—PART II 


It will be recalled that each observer selected 162 words,— 
18 different ones in the three styles and in the three position 
zones. The reaction time was recorded in each case (the 
observers made no errors in location, with a single exception). 
It was possible to analyze these times by style or by zone. 
The former constituted the main problem. In table 2 we 
have the average time (in seconds) required by each subject 
for each style. For instance subject W requires on the average 
2.52 seconds to locate a word in style A, 2.24 seconds for style 
B and 1.96 for style C. Subject Cr requires 2.77 seconds for 
style A, etc. One individual (W) repeated the experiment a 
second time after an interval of about six months. 
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The general trend is for style A to be inferior. The average 
of all the observers is 2.51 for A, 2.24 for B and 2.04 for C. 
B is superior to A for all but one observer and C is likewise 
superior to A in all but one instance. In this part of the ex- 
periment C is a little superior to B. The data are analyzed 
further in table 3. The differences between the averages for 
the different styles are reduced to percentages. The dif- 
ferences are also evaluated with reference to the probable errors 
of difference. The P.E.’s were in this case computed from 
average deviations. For instance with observer W style B is 
12 per cent superior to style A and the difference between the 


TABLE 2 
Average time for selection 
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two styles is 3.5 its probable error. Minus signs indicate that 
the first of the alternatives listed at the head of the column is 
superior. For instance with observer Br style A is 1 per cent 
superior to style C. The starred differences are of no statistical 
significance. All cases with the ratio of difference to probable 
error less than 2.5 are thus starred. Ratios slightly larger 
than this are perhaps debatable but are not starred. 

When considered from this standpoint the results bear out 
the statement made on the basis of table 2. All the differences 
that are of possible statistical significance show B superior to 
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A, C superior to A and C to B. Averaging all the subjects 
these superiorities are respectively 10, 18 and 9 per cent. If 
we include in the average only those cases in which the dif- 
ferences are statistically of some significance these figures 
become 18, 26 and 20 per cent. 

It may be worth while to consider whether the results vary 
for the different positions in the row of names presented to the 
observer. The original tables make it possible to compute the 
relative merits of styles A, B and C when the designated word 


TABLE 3 
Percentage differences in average time for selection 
Plus entries indicate superiority of the latter of the two styles desig- 
nated at the head of the column. 
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is in zone 1 (supra) and similarly for the other zones. The 
results will not be given in detail but suffice it that in something 
over 80 per cent of the cases the results in a particular zone 
substantiate the general results for that particular observer. 
Notes were kept as to the experimenter’s observation of the 
subjects and the latter’s comments. These dealt largely with 
the method by which the observer searched for the designated 
word. W started in with the normal reading habit glancing 
to the left end of the card and working across but later in the 
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experiment began to look at the center and work out in both 
directions. Cr followed practically the same procedure. Bu 
varied the method but more frequently started from the 
center. G lacked interest in the experiment and often glanced 
away. F and Br followed the reading habit for the most part 
and K usually started at the center. The presence of the 
reading habit may be seen statistically. If the average of all 
the readings for all the subjects in zone 1 (at the left) is taken 
as 100 per cent the corresponding figure for zone 2 (center) is 
118 and for zone 3 is 138. This of course introduced no error 
in the general results because each style appeared equally in 
each zone. 

The results of Part II thus confirm those of Part I in the 
inferiority of style A. In the former case there was an equiv- 
ocal superiority of B to C but in this case a more definite 
superiority of C to B. 


SUMMARY 


Words were presented in three styles: (A) reading upward 
with the letters 90 degrees from normal position; (B) reading 
downward with the letters similarly 90 degrees from normal; 
(C) reading downward with the letters in normal position. 
Single words were presented tachistoscopically and failures of 
recognition noted and in a second experiment a series of words 
were presented simultaneously and the time required to locate 
a designated one measured electrically. Each word occurred 
with equal frequency in all three styles and space and time 
errors were controlled. 

With the tachistoscopic method style A is inferior to the 
other two, the difference being 42 per cent with reference to B 
and 29 per cent with reference to C. The difference between 
B and C is probably not statistically significant but favors B. 
With the other method style A is again the worst, being about 
10 per cent inferior to B and 18 per cent inferior to C. With 
this method there seems some significant superiority of C to 
B although the difference is not as large as the others. 
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The conclusion seems warranted that with reference to the 
two styles of printing backbone titles in most common use, 
when it is a question of quickly recognizing a single title or 
selecting a desired one from a miscellaneous set, style B is 
significantly superior to style A. Furthermore style C which 
is not in very general use should receive more consideration. 














THE ORGANIZATION OF MENTAL AND PHYSICAL 
TRAITS DURING ADOLESCENCE 


FOWLER D. BROOKS 
Johns Hopkins University 


The data of this paper on the interrelation of certain mental 
and physical traits are derived from the measurement of 1118 
individuals of various adolescent ages comprising five groups as 
hereafter described. 

In general, our results give no evidence of a close association 
between physical traits and the maturities measured by the 
intelligence and scholastic tests we have used. While too much 
can not safely be inferred from our data, yet they give little 
foundation for believing in either of the following diametrically 
opposite views: (1) That a general maturity exists for which 
some one trait is the symptom. No one of the physical traits 
measured is highly symptomatic of all the mental traits or of 
any significant number of them. In this respect our results 
are in accord with those of other recent workers on this sub- 
ject. (2) That mental and physicai traits are inversely re- 
lated to each other, as the believers in the doctrine of com- 
pensation aver. The inadequacy of this doctrine has long 
been apparent to students of human nature but the doctrine 
still makes a strong appeal to the popular mind. 

Some studies, employing inappropriate or inadequate data, 


1Cf. Freeman, F. N., and Carter, T. M., Journal of Educational 
Psychology, Vol. 15, 1924, pp. 257-270; Gates, A. I., Journal of Educa- 
tional Psychology, Vol. 15, 1924, pp. 329-358; Hollingworth, L. 8., and 
Taylor, Grace A., Twenty-Third Yearbook of National Society for 
Study of Education, Part I, 1925, pp. 221-237; Prescott, D. A., Harvard 
Monographs in Education, No. 5, 1923, especially, pp. 45ff; Terman, 
L. M., et al., Genetic Studies of Genius, Vol. 1, 1925, pp. 167-171 for 
some of Baldwin’s recent data. 
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or using faulty methods of analysis and interpretation, have 
been widely quoted as showing a high degree of positive 
correlation between physical traits and other traits desig- 
nated as intellectual, educational, social, and emotional ma- 
turities. So much emphasis has been placed upon this view 
that in many quarters it has been definitely accepted as true. 
But popular prejudice and fancy still cling to a belief in an 
inverse relation between the mental and physical,—that 
great intellects are found in puny or weak bodies, that the law 
of compensation holds, that a lack in some intellectual trait is 
compensated for by a powerful physique, etc. A brilliant 
student who breaks down, or a pale anemic bookworm,—the 
isolated, unusual case, strikes the uncritical observer as con- 
vincing proof of a general law, whereas critical, extended ob- 
servation shows that such cases, even though numerous, are the 
exception rather than the rule. The mass of reliable evidence 
that has accumulated during the past twenty years gives no 
warrant for believing either (1) that mental and physical traits 
are negatively correlated, or (2) that they are closely and 
positively correlated as many have inferred from the studies of 
Porter, Crampton, Rotch, and Baldwin, and others. A critical 
appraisal of the data and conclusions shows that the relation- 
ships are on the average positive but low. 

From time to time a critical summary and appraisal of the 
studies bearing on the relation of mental to physical traits is 
necessary to correct any errors of earlier widely known and 
accepted investigations. Pioneer studies, especially those 
whose results are distinctly at variance from the previously 
prevailing views, come to be regarded as classics, and often 
continue to carry more weight and authority than they reason- 
ably should. Advancement of knowledge comes through con- 
tinued integration of all the data bearing on a problem. Pre- 
viously accepted conclusions must be modified in the light of 
later research whenever the method, data and results of the 
latter warrant such modification. 

At this point we probably should examine very briefly some 
of the evidence which has led Baldwin and others to postulate 
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a high positive correlation between mental and physical traits. 
For an adequate appraisal the titles in the appended Bibliog- 
raphy should be carefully examined. 

Many of the earlier studies? employed inadequate criteria of 
intelligence (e.g., grade reached in school) as would be expected 
since valid, reliable mental tests are a recent development.® 
Sometimes a close correlation has been asserted‘ when a precise 
method of ascertaining the degree of correlation either was not 
available or was not used. Then too, the significance of 
correlation is easily misunderstood. Simple or total coefficients 
are taken at their face value without suitable analysis and 
allowance for other significant factors. Thus Pechstein and 
McGregor® state that ‘The correlation between mental age 
and the anatomical index employed by Baldwin . . . . was 
0.873 +0.021 and 0.869 +0.023 for boys and girls respec- 
tively ;” and they state further that mental growth is strikingly 
correlated with physical and physiological growth. They hold 
that physiological development bears a direct causal relation 
to mental development, saying that “‘superiority in intelligence 
is due in part to greater native capacity and a greater anatomical 
and correspondingly physiological development.”’ 

Both mental and physical development take place in time. 
The groups used for Baldwin’s two correlations represent a 
wide range of chronological ages, and that very fact loads the 
situation in favor of a positive correlation, because it has been 
found® that chronological age correlates about as closely with 
mental and physical traits as these correlate with each other. 
If the effect of the range of chronological ages upon the cor- 


2 E.g., Porter, 1893; Smedley, 1900; Chamberlain, 1901; Crampton, 
1908; Cornell, 1908; Foster, 1910; King, 1914; Baldwin, 1914; Woolley 
and Fisher, 1914. 

* The 1908 revision of the Binet-Simon scale was translated into 
English in 1910, whereas group intelligence tests came into wide use 
during and following the World War. 

‘E.g., Rotch, 1910. 

5 Psychology of the Junior High School Pupil, pp. 40-41. 

* See, for example, Baldwin and Stecher, Mental Growth of Normal 
and Superior Children, p. 57, or Freeman and Carter, loc. cit. 
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relation is eliminated by the partial correlation technique or 
by finding the correlations for groups composed of individuals 
of the same chronological age, such high coefficients are not 
found: e.g., Baldwin found correlations of 0.89, 0.71, and 
0.83 between the mental age of 49 girls (chronological ages from 
5 to 15 years) and each of the three physical traits, height, 
weight, and x-ray, respectively. But when he “partialled 
out” chronological age these coefficients shrunk to 0.53, —0.15, 
and 0.09, respectively. 

In an extensive survey of the literature, Baldwin’s coefficient 
of 0.53 between mental age and height is the highest we have 
found for individuals of the same chronological age. Usually 
the highest coefficients are in the thirties or forties, but the 
mean of those reported to date is low and positive,—not much 
above zero, and give little support, as we see it, to Baldwin’s 
statement’ in 1921 that “Physiological age” (as indicated by 
weight and height)” is directly correlated with stages of mental 
maturation.” In his work with California children of superior 
intelligence (1.Q.’s ranging from 140 upward) Baldwin’ found 
correlations of mental age with various physical measures 
ranging from —0.090 to 0.219, and notes that ‘‘When the entire 
group is taken as a whole, and chronological age is partialled 
out, it is found that there is a slight positive correlation between 
mental age and standing height for boys and girls, but none 
between mental age and the other physical measurements’’ 
(width, depth, and circumference of chest, weight, breathing 
capacity, grip, etc.),—a conclusion which fits much more 
accurately his own and other available data published to date 
than does his statement quoted above from Physical Growth 
of Children from Birth to Maturity. 

The five groups used in our own investigation and the 
measurements taken are as follows: 


Group 1. Height, weight, and mental age on the McCall Multi- 
mental scale of 73 boys and 65 girls, chronological ages 13 to 
16, in the third year of a junior high schoo! in Baltimore. 





’ Physical Growth of Children from Birth to Maturity, p. 196. 
* Genetic Studies of Genius, Vol. 1, p. 168. 
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Group 2. Height, weight, and the mean of the mental ages on the 
Illinois and National intelligence tests of 51 boys and 98 girls, 
chronological ages 13 to 16, in the third year of another junior 
high school in Baltimore. 

Group 83. Height, weight, strength (composite of several tests), 
and scores on a group mental test of 385 freshmen (men) at 
Johns Hopkins University, chronological ages 16 to 20 years. 

Group 4. Height, weight, physiological age (time in years since 
first menstruation), and scores on an eight-hour group in- 
telligence examination of 188 women students at the Towson, 
Maryland, state normal school, chronological ages 17 to 20 
years. 

Group &. Height, weight, chest girth, physiological age, and scores 
on tests of intelligence, arithmetical computation, arithmetical 
reasoning, reading (Burgess), and vocabulary (Inglis) of 258 
first year women students at the same normal school, chrono- 
logical ages 16 to 19 years. 


TABLE 1 
The correlation (Pearson) between mental age on the McCall Multimental 
scale and height and weight of 188 third-year junior high school 
pupils, chronological ages, 13 to 16 





BOYS 





73 





r (mental age and height) 
r (mental age and weight) 


Partial correlation-chronological age con- 
stant: 


r (mental age and height) 0.029 
r (mental age and weight) —0.070 











Pearson coefficients of correlation between the measures of 
physical traits and those of the mental traits were computed for 
the five groups, and are shown in tables 1 to 5, respectively. 
The correlations for groups 1 and 2 were first calculated disre- 
garding the chronological-age distribution so that if the physical 
traits of a grade or class were closely enough related to mental 
traits to have any predictive value, or value for dividing the 
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class into scholastically homogeneous sections, such value would 
be revealed. Partial coefficients of correlation, chronological 
age constant, also are shown for these groups, since the size of 
such coefficients of correlation is of considerable theoretical 
importance. In groups 3, 4, and 5 the effect of chronological 


TABLE 2 
Correlation (Pearson) between height, weight, and the mean of mental 
ages on the Illinois and national intelligence tests of 149 third-year 
junior high school pupils, ages 13 to 16 





| BOYS 








r (mean M.A. and height)................... 0.266 
yr (mean M.A. and weight) ................... 0.127 


Partial correlation, chronolog.cal age con- | 
stant: 

r (mean M.A. and height).................| 

r (mean M.A. and weight).................| 








TABLE 3 
Correlation (Pearson) between certain physical traits and mental-test 
scores of 385 freshmen (men) at Johns Hopkins University, Chrono- 
logical ages 16 to 20 





CORRELATION BETWEEN MENTAL-TEST SCORES AND 





Height 


Weight 


Strength 


Mean 





16 
17 
18 
19 
20 





25 
107 
139 

7 

37 





—0.040 
—0.030 
0.016 
0.008 
0.166 





—0.041 

0.044 
—0.082 
—0.175 
—0.045 





0.014 
0.282 
—0.114 
—0.047 
0.107 





—0.022 
0.099 
—0.060 
—0.071 
0.076 





age is eliminated or rendered constant by dividing each group 
into sub-groups composed of individuals of the same chrono- 
logical age (age at last birthday). 

Reference to tables 1 and 2 shows that the two highest cor- 
relations between mental and physical traits of these two groups 
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of third-year junior high school pupils, chronological age con- 
stant, are 0.260 between height and mental age of 51 boys, and 
0.252 between weight and mental age of 65 girls. Combining 
the data of the two tables the means of the correlations be- 
tween mental age and the physical traits are as follows: 


Boys Girls 
Mean of simple or total r’s..................... 0.064 0.046 
Mean of partial r’s (C.A. constant)............ 0.112 0.131 


On the average then, the data from these 124 boys and 163 
girls of ages 13 to 16 are so low as to indicate a probably in- 


TABLE 4 
Correlation (Pearson) between certain physical measurements of 188 
women students in normal school and their scores on an eight-hour 
intelligence examination 
































CORRELATION BETWEEN MENTAL TEST AND 
AGE NUMBER —— 
Height Weight sie) gical Mean 
17 16 0.129* —0.099* 0.469* 0.166* 
18 53 —0.094 —0.001 0.139 0.015 
19 82 —0.030 0.026 —0.028 —0.011 
20 37 —0.019 —0.315 —0.043 —0.126 





* Unreliable because N is only 16. 


different or neutral relationship, while the highest ones ob- 
tained imply only a slightly positive association, a relationship 
so slight that predicting mental age from height or weight or 
vice versa would be in the long run less than 4 per cent more 
accurate than mere guessing. 

Height, weight, and strength of Johns Hopkins freshmen also 
have an indifferent correlation with mental test scores. (See 
table 3.) The highest correlation is 0.282 between mental 
test scores and strength of 107 seventeen-year-olds; but even 
this coefficient has little predictive value, since its coefficient 
of alienation® of 0.959 means that estimates based upoa it 


* See Kelley, Statistical Method, p. 173. 
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would be just 4 per cent more accurate than guessing. Dis- 
regarding chronological age by treating the 385 men as one 
group, we find the correlations between mental test and height, 


TABLE 5 
Correlation (Pearson) between certain physical traits of 258 first-year 
women students in normal school and their scores on mental and 
scholastic tests 





ARITHMETIC 

VOCABU- 

Compu-| Reason- aa 
tation ing 





PHYSICAL TRAIT 





Height .090)—0.058; 0.031; 0.301; 0.107; 0.094 
Weight 0.055; 0.178) 0.457) 0.224) 0.234 
Chest 0.052} 0.080) 0.408) 0.214) 0.213 
Physiolog- 0.357; 0.360)—0.079} 0.124) 0.181 

ical age 
Mean . 0.102} 0.162) 0.272) 0.167) 0.181 


Height —0.127|—0.106| —0 .056; —0.118)—0.081 
Weight —0.053)—0.079| 0.072;—0.060}—0.040 
Chest 0.013|—0.040| 0.084|—0.004|—0.004 
Physiolog- ; 0.038|—0.044| 0.047|—0.098) —0.010 


ical age 
Mean —0.032)—0.067| 0.037|—0.070|—0.034 


Height —0.010)/—0.016} 0.087} 0.049) 0.055 
Weight 0 .007|—0 .048| —0.003} 0.037; 0.102) 0.019 
Chest —0 .043) —0 .069] —0 .029) —0.. 116) —0 068) —0.065 
Physiolog- 

ical age |—0.019)—0.043)—0.026; 0.063) 0.031) 0.001 
Mean 0.027; —0.043)—0.019} 0.018) 0.029) 0.003 


Height —0.081; 0.063) 0.092}—0.285) 0.012|—0.040 
Weight 0.246|—0.055; 0.121) 0.230) 0.499) 0.208 
Chest 0.123} 0.070) 0.202) 0.350) 0.342) 0.217 
Physiolog- 0.193) 0.021)—0.159|—0.250) 0.206; 0.002 

ical age 
Mean 0.120) 0.025) 0.064) 0.011; 0.265) 0.097 





























weight, and strength are 0.024, —0.060, and 0.097, respectively. 
Such correlations have no value in predicting a freshman’s 
mental status from a knowledge of his physical traits. 
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The data of table 4 for 188 women students show intelligence 
test scores correlating from —0.315 to 0.469 with physical 
measurements, the former coefficient being that between weight 
and intelligence of 37 twenty-year-old students, and the latter 
that between physiological age and intelligence of 16 seven- 
teen-year-old students in the same class in normal school. 
The average correlations between physical and mental status 
were 0.166, 0.015, —0.011, and —0.126 at ages seventeen, 
eighteen, nineteen, and twenty, respectively. Disregarding 
chronological age and treating the 188 women as one group, 
we find the mental test correlating 0.183, —0.002, and —0.069 
with height, weight, and physiological age, respectively. 

Next to the last column of table 4 is worthy of note since it 
shows correlations decreasing in size from the youngest to the 
oldest chronological-age groups studied. Does this mean that 
early maturation bears a significant correlation with mental 
development which decreases markedly after the seventeenth 
year? If it does, then physiological development and mental 
development go hand in hand during early adolescence, al- 
though the advantage of early physiological maturing would 
seem to be only temporary since at the later ages of adolescence 
it is neutrally or indifferently related to mental ability. We do 
not believe that our data can safely be interpreted as support- 
ing such a conclusion. 

In the first place, the coefficient of correlation of 0.469 at 
age 17 based upon 16 cases has a P.E. of 0.131, and is accord- 
ingly very unreliable. It should also be kept in mind in this 
connection that Baldwin’s partial coefficient of 0.53 was based 
upon 49 cases covering a range of 11 years of chronological age, 
or, on the average, less than 5 cases at each of the ages. 

In the second place, table 5 shows physiological age of 87 
seventeen-year-old first-year women students of another class 
at the same normal school correlating but 0.006 with intelli- 
gence test results. The last column of table 5 shows mean 
correlations of 0.181, —0.010, 0.001, and 0.002 between phys- 
iological age and scores on mental and scholastic tests at ages 
sixteen, seventeen, eighteen, and nineteen, respectively. The 
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mean of the correlations between physical and mental traits 
shown by table 5 for each age from sixteen to nineteen are 
0.181, —0.034, 0.003, and 0.097, respectively. 

Probably the most significant facts about the correlations of 
table 5 are (1) the lack of consistency with which the highest 
ones are distributed, and (2) the low positive coefficients ob- 
tained by finding the means for each age. 

Obviously further extended investigation by the re-test 
method is needed to determine conclusively whether or not 
accelerated physiological development bears a close or even 
significant relation to mental development during early adoles- 
cence. Our own data and the data we have been able to find in 
the literature give little evidence of more than a low positive 
relationship,—a relationship so slight as to have no value for 
predictive purposes, but yet of the highest value as giving no 
support to the popular view of an inverse relation between 
mental and physical development during adolescence. Further 
evidence supporting the latter conclusion is found in several 
studies in which the mean height, weight, etc., of the in- 
tellectually normal or gifted children usually exceed the cor- 


responding means of children who are below the average in 
mentality, although there is so much overlapping as to preclude 
reliable prediction. 


SUMMARY AND CONCLUSIONS 


1. We have presented data derived from physical and mental 
measurements of 1118 individuals of chronological ages from 13 
to 20 years: 124 boys and 163 girls, ages 13 to 16, in the third 
year of two junior high schools; 385 freshmen men, ages 16 to 
20, at Johns Hopkins University; 446 women students, ages 
16 to 20, in a normal school. 

2. Pearson coefficients of correlation between mental and 
physical traits were calculated and are found to be on the 
average positive but low. Similarly partial correlations (chron- 
ological age constant) are low and positive. 

3. No high positive coefficients were obtained. The highest 
one is 0.469 between physiological age and intelligence of 16 
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women students (chronological age 17 years) in normal school. 
But this coefficient is highly unreliable since the number of 
cases is so small and it is not supported by data from another 
group of 87 women students of the same age and in the same 
school for whom physiological age and intelligence correlated 
but 0.006. 

4. A critical examination of the literature on the subject 
shows that our results are in close agreement with those of 
other workers on the subject,—the high positive correlations 
often alleged to have been found being quite conspicuous by 
their absence in any careful investigation in which (a) fairly 
adequate criteria of intellgence were used, (b) precise means of 
determining correlations were employed, and (c) the effect of 
chronological age was allowed for or eliminated by sound 
statistical procedure. 

5. Our data give no support for believing in a general ma- 
turity factor of which some one mental or physical trait is 
symptomatic, but indicate that maturity is more or less specific. 

6. According to our data physical traits cannot be used for 
reliable prediction of mental and scholastic standing since the 
correlations are so low that predictions based upon them would 
be on the average not quite 4 per cent more accurate than 
guessing. 

7. The means of physical traits of those who are mentally 
and scholastically above the average are often slightly above the 
means of those at or below the average, but there is much 
overlapping. 

8. Our results do not minimize the worth of physical meas- 
urements whose value and place in educational programs are 
adequately supported by the fundamental importance of the 
physical well-being of students in schools and colleges. 

9. Further investigation by the re-test method is needed to 
determine conclusively certain aspects of the significance of 
physiological development during adolescence. 
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WHY STUDENTS REGISTER FOR PSYCHOLOGY 


HORACE B. ENGLISH 
Antioch College 


Following up a suggestion of Book,' all students entering the 
elementary course in psychology at Wesleyan University were 
recently asked to fill out a short questionary designed to disclose 
to them how vague were their motives in electing the subject. 
The results were not without interest. Psychology at Wesleyan 
is an alternative requirement, that is, it is one of a small group 
of subjects one of which must be taken. The elementary 
course, unfortunately, runs but one semester, repeating in the 
second half-year. It is elected by about 80 per cent of the 
student body, usually in the sophomore year. One would 
gather that this is a situation fairly typical of our colleges. 

Twenty of the 72 students who filled out the questionary 
admit that they take psychology partly or chiefly to avoid the 
alternatives otherwise necessary, and an additional 7 show by 
their replies that this is also their case. Thus over a third enter 
the course as the lesser of evils to be endured. 

Nineteen were advised by upperclassmen to take the course, 
sixteen by members of the faculty. Forty-nine and 54 deny 
specifically that they received advice from these respective 
sources. One hopes that the grounds quoted for the advice 
represent the student rather than the faculty counsel; without a 
single exception the reasons were tautological—one should take 
psychology because it is a good course to take. 

Four were influenced by a belief that grades run high in 
psychology, 65 claim not to be so influenced. Eight report that 
such a belief is fairly common, 43 deny that it is, 18 were un- 
certain. In similar vein, 7 were influenced by belief or hope 


1In Journal of Educational Psychology, 1927, vol. 18, 1-10. 
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that the time requirement would be less than in other courses 
while 58 deny such hope. Four went out of their way—how 
disingenuously, one does not care to inquire—to insist that 
psychology is supposed to be very hard. (The writer is per- 
sonally sure from reliable student reports that it ranks below 
the median of sophomore courses in the time required. And 
grades were forced into some sort of resemblance to a normal 
distribution.) 

The vocational motive, however, shows more positive results: 
53 confess that they were influenced to elect the subject by 
their hope that it will help them in their future jobs, while only 
18 deny such a motive. The distribution of these prospective 
occupations in which psychology is to play a part is itself 
interesting. Business leads with 26, followed by teaching 16, 
law 15, ministry 10, medicine 7. One young hopeful boldly 
proclaims the utility of psychology for any vocation. Which of 
us will deny that he is as right as any of the others? 

Every effort was made to get the students to reveal what 
concrete and specific benefits they expected to get from the 
course in addition to three credit hours. The results are en- 
lightening: students emphatically do not know what benefits 
they expect to get. True, 30 rather hope that they will learn to 
understand themselves and others better but this is hardly 
specific. The same is true of the 18 who expect to learn about 
the mind. Three expect, even after taking a course in logic 
the semester just finished, to be taught how to think. One 
wishes to increase his personal efficiency, one to be able to con- 
verse on psychological topics, one to learn how to deal with 
children. The most specific benefit anticipated was the truth— 
or rather the “low-down’—about phrenology and character- 
analysis; and this is traceable to a disproportionate emphasis 
given that topic during the preceding semester. 

So far, it is clear, our results are in accord with those of Book 
in the article referred to. Professor Book, however, chooses to 
base his appeal to the student on the doctrine of interest. That, 
in the writer’s experience, is a dangerous expedient. However 
carefully the true nature of interest be explained (and some 
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would doubt that there is a true nature of interest), the popular 
connotations of the term inevitably remain. And these are 
bound up with the thrilling, the titillating, the pleasing, and 
therefore—by the student form of a fortiori reasoning—the 
easy. 

Now elementary psychology if honestly taught is not easy. 
It is hard. Not necessarily time-consuming, but demanding 
genuine mental effort. To deal much with “interest” in that 
connection is confusing to the student if nothing more. In 
developing the doctrine of interest, Book stresses a number of 
facts about the value of a proper attitude and attack on a 
subject. These are all useful. But they may all be brought in 
without introducing the dangerous label of interest. The 
controversy of “hard” versus “soft”? pedagogy shows us how 
easily the slogan of “interest”? degenerates into a criterion 
whereby to judge teaching methods or subject-matter. 

As a more positive suggestion ought we not to take pretty 
seriously the fact that our students approach the study of 
psychology as nearly as possible without an intrinsic motive? 
We teach that learning is more effective when the learner has a 
specific goal in mind; but our students not only do not see the 
goal, they do not even know in what direction the targets lie. 
Surely, therefore, it should be one of our major tasks to show 
them just what are the legitimate objectives of the course and 
how the material presented subserves these objectives. The 
writer for one emphatically disclaims the belief that the true 
objectives are the narrowly utilitarian ones which alone the 
student seems to envisage. All the more is it our duty continu- 
ously to substitute real ones. If we fail to do this we lay our- 
selves open to the suspicion that we ourselves are not too clear 
as to why we teach what we do. And about that it is well to 
maintain a discrete silence. 








NOTES AND NEWS 


The Fifth International Conference of Psychotechnics will be held 
at Utrecht September 10-14, 1928. The mornings will be devoted to the 
discussion of three main problems—temperament and character, educa- 
bility, accidents—in connection with papers by experts; one of the after- 
noons to a limited number of lectures by individual members on some 
special subject; and another to the discussion of the reports of the per- 
manent committees. The subscription for members of the Conference 
will be 15 gulden (= 25 sh., 30 swiss. frs., 25 R.M.). The recognized 
languages of the Conference will be French, German and English. 

Those who are interested are requested to communicate with the 
Secretary, Dr. J. E. de Quay, Psychological Laboratory, Wittevrouwen- 
straat 9, Utrecht, Holland. 


Reélection of Lawrence W. Wallace of Washington as President of 
the Eye Sight Conservation Council of America, which is directing a 
national movement for eye conservation in education and industry, is 


announced. Mr. Wallace, who is the Executive Secretary of «he Ameri- 
can Engineering Council, actively directed the work of the Hoover 
Committee on Elimination of Waste in Industry, which found that much 
economic and social waste was attributable to defective vision among 
industrial workers. 

Guy A. Henry of White Plains, N. Y., was again chosen General 
Director of the Eye Sight Conservation Council, which from head- 
quarters in New York City is conducting extensive field activities carry- 
ing the message of eye care particularly to the pupils, parents and 
teachers of the country. The field work of the Council is being expanded 
and made more intensive in the various localities visited and the co- 
operation of various civic, health and welfare organizations enlisted. 
During 1928 field activity will be extended into new territory, special 
attention being given to the educational field. Poor eyes, investiga- 
tions disclose, are a factor in retardation among school children. 

During the coming year, it is announced, the Council will work with 
Better Business Clubs throughout the country to s\amp out fraudulent 
traffic of concerns offering to fit glasses by mail. It is claimed that an 
offer to fit glasses by mail is a dishonest offering simply because it pur- 
ports to do that which is impossible. Those who are being exploited by 
such tactics may suffer irreparable damage to their eyes. 
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The fifty-fifth annual meeting of the National Conference of Social 
Work will be held at the Municipal Auditorium, Memphis, Tenn., May 
2-9. Plans for entertaining the 3,000 or more out of town delegates and 
visitors are in the hands of a committee of which Milton 8S. Binswanger is 
general chairman. In addition to the twelve divisions of the Con- 
ference twenty-eight kindred groups will meet during the same week. 
Of especial interest to the people of the South will be the program of the 
general session Friday evening, May 4, which will be devoted to discus- 
sion of disasters. 


Vocational guidance at Colgate University was placed on a serious 
basis for the first time during the college year 1927-28. As a result of 
this, Dr. G. H. Estabrooks, associate professor of psychology, is now 
doing half-time research in vocational guidance and is assisted with a 
full-time secretary. The placement bureau has two seniors who are 
taking Professor Laird’s course in experimental psychology who give 
three hours a day three times a week to research work. There is also a 
freshman assistant who puts in an average of three hours a day each 
week. The actual work falls roughly into two broad groups. The first 
of these consists in consulting with the men of the senior class as to 
their vocational future and also interviewing all freshmen. 

During the second semester the work will also be concentrated upon 
the freshmen and the seniors. This program pretty much ignores the 
sophomores and juniors. While we have a practical problem in the case 
of the seniors which cannot be overlooked and which we must meet as 
best we may, the real opportunity for actual and scientific vocational 
guidance presents itself in the freshman class. The head of the office 
will endeavor to have intimate interviews with every freshman who is 
at all doubtful about his vocational future and will attempt to make the 
work in this field as scientific as possible, hoping that by the end of the 
freshman year we will be able to give them some definite assistance with 
their problems. 

All men interviewed are given Strong’s vocational interest blank to 
fill out. In the case of the seniors the interviewer does his best to size 
up the situation and in view of all the facts advise them as to what he 
considers should be their proper vocational future. 


The World Federation of Education Associations will shortly go into 
the field for a ten million dollar fund to put the work of the Federation on 
an enduring basis. One of its chief objectives will be the removal of 
illiteracy. Sixty per cent of the world is illiterate dependent entirely 
for information upon what can be seen and heard in their immediate 
environment. Literate men are open to an understanding of the view- 
point of other nations, and such men will ultimately acquire toleration. 
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The Federation believes that universal education will result in world 
friendship and the settlement of international disputes by arbitration. 

The Federation is an organization to further educational interests, 
to serve as a clearing house for the best educational thought of the world. 

The Toronto Conference, August 7-12, 1927, was attended by approxi- 
mately seven thousand educators, sociologists, and others interested in 
human welfare. These came from all parts of the world. 

The Proceedings of the Conference will be ready for distribution 
about February 1, 1928. This volume is a valuable contribution to the 
educational and sociological problems of the world. Its many contribu- 
tors write from first hand knowledge and at least every large and well- 
stocked library will want a copy. 


The International Council for the Education of Exceptional Children 
held its sixth annual meeting in Toronto, Canada, February 23-25, 1928. 
Special classes in the Toronto Schools opened to visitors on February 23, 
were: Classes for Crippled Children, Open Air Schools, Lip Reading 
Classes, Classes for Backward Children, elementary an adolescent, 
Sight Saving Classes and Classes for the Deaf. 

The following addresses and papers were a part of the program: 
“The School’s Responsibility for Special Education’’ by Prof. Charles 
8. Berry, University of Michigan, Director of Special Education, De- 
troit, Michigan; ‘‘The Intelligence of Immigrant Groups,’’ Prof. Peter 
Sandiford, University of Toronto; ‘‘The Public’s Responsibility in Re- 


gard to Children,” Calvin Derrick, New Jersey State School for Boys 
and Dr. Blatz, Director, Rockefeller Foundation Investigation, dis- 
cussion lead by Dr. Lewis, Psychiatrist, Toronto Schools; ‘‘The Excep- 
tionally Bright Child,’’ Prof. John Louis Horn, Mills College, California; 
“‘The Only Child,’ Prof. Norman Fenton, Ohio University. 


The International Congress of Applied Psychology, under the aus- 
pices of l'Institut International de Cooperation Intellectuelle de la 
Societe des Nations, will be held in the Palais-Royal, Paris, in October, 
1928. There will probably be five sections with the following provisional 
titles: Section I, Théorie générale, Méthodologic et Historique de la 
Psychologie appliquée; II, Psychologie appliquée 4 1’Enseignement; 
III, Psychologie appliquée aux Affaires; IV, Psychologie appliquée a 
la Gymnastique et 4 la Thérapeutique mentales; V, Psychologie ap- 
pliquée a l’Etude des Relations sociales. 

More definite information may be obtained by those who are inter- 
ested by writing to the Secretaire-General, Paul Masson-Oursel, 35, 
Rue Boissy-d’Anglas, Paris. 
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Professor W. F. Book, on leave of absence from Indiana University, 


is making a trip with Mrs. Book around the world. They left about the 
middle of January. 


Dr. Garry C. Myers of Cleveland on several successive dates in Feb- 
ruary gave lectures on parental education to parent-teacher associations 
in southern Ohio. While on this trip he spoke to the students in psychol- 
ogy at Ohio University, Athens, Ohio, on the application of certain of 
his investigations into the laws of learning. 


The Third Annual Meeting of the Mid-Western Psychological Asso- 
ciation will be held at the University of Wisconsin on Friday and Satur- 
day, May 11 and 12. The program provides for papers, reports and 
discussions on the following subjects: The Problem of Insight, Experi- 
mental Social Psychology, The Problem of the Elementary Course, A 
Symposium on Learning, Experimental Reports, Reports from Labora- 
tories, and the presidential address of Prof. A. R. Gilliland, North- 
western University. Dr. Samuel Renshaw, Department of Psychology, 
Ohio State University, Columbus, Ohio, is secretary. 





























BOOK REVIEWS 


Harotp D. Lasswety. Propaganda Technique in the World War. 
Knopf, New York, 1927. 233 pp. 

The author of this very stimulating and informative volume has 
derived much of his material from the German, French, and English 
publicists and yet he has not neglected the contributions of American 
war propagandists. To many readers the evaluation of the forms of 
propaganda organization existent in America, Britain, France and 
Germany and of the successes achieved now by one or another in their 
attempts to unify indigenous antagonistic groups to support war aims 
to win the support of neutrals, and to demoralize both the civilians an! 
soldiers of the enemy, may seem the most valuable contribution of th 
book. To others, more interested in the types of appeal which are 
likely to form and to release behavior patterns conducive to codperation 
in military projects, the discussions of the symbols which have signi- 
ficance for diverse groups within a population may be considered most 
important. 

Propaganda, according to Lasswell, seeks the control of opinion by 
significant symbols which may be embodied in stories, rumors, reports, 
and pictures. Its aim is to mobilize animosity against the enemy, to 
foster and maintain friendly relations with neutrals aad allies, to turn 
neutrals against the enemy, and to disintegrate enemy morale. He 
believes the organization for controlling and disseminating propaganda 
was more effective in America and Britain than in Germany. In other 
words he thinks the single executive committee in America and the 
committee of executives, each responsible for some branch of propagan- 
da work, in Britain, in so far as they codrdinated agencies which might 
otherwise have duplicated functions, were superior to the method pre- 
vailing in Germany of having a common press conference for all depart- 
ments. By citing examples of the lack of unity among German repre- 
sentatives in neutral countries and of cross-currents among German 
diplomats and military leaders the author seeks to account for the lack 
of effectiveness in the propaganda of the Centra! Powers. 

Propaganda must strike a responsive chord in many divergent groups. 
Expertness demands, therefore, intimate knowledge of the particular 
interests and prejudices of cross-sections of the population. While 
many people will respond belligerently to the aggressions of a rapacious 
and insolent enemy and others to an appeal to a common past or history 
which has sentimental value, in these days of sophistication, it is neces- 


249 











250 BOOK REVIEWS 


sary to overcome resistance by picturing the enemy as an obstacle to 
a better world order, to International Law, so that war becomes a 
crusade to ‘‘Make the world safe for democracy.’’ Thus propaganda 
must exploit the ideology of the laboring people and of the intellectuals, 
and must adroitly use the common symbols of religion. As the author 
aptly expresses the problem, ‘‘A propagandist must always be alert to 
capture the holy phrase which crystallizes public aspiration about it, 
and under no circumstances permit the enemy to enjoy its exclusive 
use.’’ The manner in which these holy phrases were used is elaborated 
in the five chapters dealing with War Guilt and War Aims, Satanism, 
The Illusion of Victory, Preserving Friendship, and Demoralizing the 
Enemy. 

This short review makes no claim to exhaust the topics covered in the 
book. It merely emphasized the existence of a volume which contains 
an excellent account of an important method of social control, one which 
the student of social behavior cannot afford to neglect. Since the vol- 
ume abounds in analyses of human motives and gives classes of printed 
symbols which lead to action it is of value to the student of advertising. 

Cuartes Brirp, 
University of Minnesota. 


H. H. Ryan anv P. Crecerius. Ability Grouping in the Junior High 
School. Harcourt, Brace and Co., 1927. 223 pp. 

The authors have selected a problem of pressing importance and dealt 
with it in a manner combining common sense, technical knowledge, and 
experience. In the first three chapters they bring forth reasons for the 
homogeneous grouping of school children. Then they give their views 
on what characteristics are most important in ability grouping, and how 
data on these characteristics may be gathered and analyzed. The fac- 
tors used are chronological age, mental age, intelligence quotient, 
pedagogical age, anatomical age, social age, height, weight, general 
condition of health and rank in class. These diverse elements are all 
placed upon a diagnosis chart and a ‘‘profile’’ for each child is drawn. 
The authors have wisely refrained from attempting to summarize these 
factors in one numerical coefficient. More emphasis is placed upon 
intelligence than upon any other trait in classification, but this index is 
by no means slavishly followed. The use of anatomic maturity may 
perhaps be questioned more than any other since some theoretical con- 
siderations may be presented in opposition to the practice of the authors. 
However, the amount of weight attached to anatomic maturity was not 
great enough to matter seriously in many cases. By “ability” the 
authors have rather consistently meant academic ability and while they 
discuss the problem of enrichment versus speed, yet they do not attempt 
to differentiate between academic and non-academic abilities to any 
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great extent. Pupils are classified with respect to the question of how 
they will fit into various groups which move at different rates of speed 
but are receiving academic material rather largely, even though it may 
be in different quantities and presented in various ways. Since most 
of our ‘schools are organized on this principle this limitation of the 
meaning of ‘‘ability’’ does not constitute a defect in the book. One 
wishes that the actual results of this plan of grouping had received a 
more rigid examination and that more statistical evidence of its value 
could be presented. No doubt the authors concur in that wish and we 
hope that they will find opportunity to confirm their belief in a plan of 
grouping which seems very sound and sensible to the reviewer. The 
fact that the authors have used the plan in St. Louis is evidence (of a 
sort) that the scheme will work. 

In conclusion the authors deserve commendation for writing an 
interesting and readable book in a somewhat technical field. Their 
English is vigorous, clear and stimulating—a feature which is always 
worth while. 


E.A.Lincotn. Sez Differences in School Children. Warwick and York, 
Inc., 1927. 189 pp. 

Dr. Lincoln presents in this book summaries of a number of previous 
atudies of sex differences and additional data which he has accumulated 
in his own work. The sexes are compared with respect to physical 
development, mental development, school accomplishment, and varia- 
bility. The critical analysis of previous efforts in this field are interest- 
ing and valuable. The new material is based upon a large number of 
measurements, and has been thoroughly analyzed from many angles. 
Perhaps the most interesting study is that of variability in which the 
author finds little to support the theory that the preponderance of 
eminent males over eminent females is due to the greater variability of 
the males. A worth while hint for makers of intelligence tests is sug- 
gested by analyzing the responses of boys and girls to the various ele- 
ments of such a test. In doing this Lincoln discovered that each sex 
had its specialty, and therefore a preponderant amount of one specialty 
might make apparent sex differences in intelligence where possibly 
none exist. No attempt is made to determine sex differences in tem- 
perament or interests. Instead the field covered by the author has 
been kept narrowed to the elements listed above and the work has been 
done very carefully. 

Stuart M. Sroxe, 
Ohio University. 


Cart F. Tasuscu. Professional and Business Ethics. Henry Holt and 
Company, New York, 1926. 370 pp. 
Professor Taeusch first of all (a) indicates the place of business and 
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professional organization in our social life, (b) points out the charac- 
teristics of a profession and the professional attitude, and (c) shows that 
professional and business ethics is a form of social control different from 
law and morality. A chapter each is then devoted to ethical considera- 
tions as they affect the lawyer, the engineer, the teacher, the physician, 
the business man, the labor unions and the farmer. A chapter each is 
also given to the relation of morality, law and ethics, to fees and charges 
as an index of professionalism, and, at the end, a chapter to the social 
philosophy of professional and business groups. 

The book aims to be empirical and it shows evidence throughout of 
inquiry and investigation into professional and business practice. 
While holding close to the facts on standards and codes in operation, 
the author does not refrain from criticism of a constructive sort where 
he considers it necessary. The reader is impressed with the author's 
desire to encourage group-mindedness and the professional attitude as 
a means of achieving higher standards in business and professional life. 
Loyalty to one’s professional or business group is recommended, but 
at the same time one is to remember that he is a member of the larger 
social whole. 

As an attempt to combine in one volume a critical discussion of both 
professional and business ethics, this is an excellent piece of work. 
Little space, however, is devoted to business ethics. It is to be hoped 
that the author will some time give to business ethics a more adequate 
treatment. 


BERTRAND Russet. Philosophy. W. W. Norton & Company, Inc., 
New York. 307 pp. $3.00. 

Behavioristic psychology is here applied by Mr. Bertrand Russell to 
the solution of psychological and philosophical problems. The be- 
havioristic approach is employed to the point where it breaks down and 
beyond that the author resorts to the introspective method. Behavior- 
ism is recognized not only as a psychology but it is repeatedly referred 
to as a philosophy and a metaphysic. Distasteful as it may be to Dr. 
Watson, he is at last honored with a place among the metaphysicians by 
one of the most eminent living mathematicians and philosophers. 
Persons familiar with Mr. Russell’s previous writings will find little 
distinctively new in Philosophy except a resume of the author’s present 
state of mind upon psychological and philosophical questions. It is 
entirely worthwhile, however, because of the rigorous analysis and 
candid simplicity with which the author approaches every problem. 

The book is divided into four parts. After an introductory chapter 
on ‘‘Philosophie Doubts”’ in which the defects of cocksureness, vague- 
ness and self-contradictoriness are cited as common intellectual weak- 
nesses to be overcome by philosophy, the author devotes Part I to a 
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treatment of ‘‘Man From Without.’’ Mr. Russell holds that ‘‘If our 
scientific knowledge were full and complete, we should understand 
ourselves and the world and our relation to the world”’ (p. 16). But our 
knowledge of all three is fragmentary. He goes on to discuss the learn- 
ing process, language, perception, memory, inference and knowledge, 
each in the light of extreme behaviorism. At the point where the 
method of external observation is found inadequate, he drops the matter 
with the statement that the discussion will be resumed later by means of 
the introspective method. Part II is a discussion of ‘‘The Physical 
World.’”’ Here in terms of the new mathematical physics is explained 
the structure of the atom, relativity as it affects our conception of space, 
time and the physical cosmos, causality, and the nature of our knowledge 
in physics. Part III isa study of ‘‘Man from Within.’’ Having dis- 
covered in Part II that ‘‘the data for our knowledge of physics are 
infeeted with subjectivity’’ and that ‘‘it is impossible for two men to 
observe the same phenomenon except in a rough and approximate 
sense’’ (p. 161), he offers seven chapters in which the relative merits of 
self-observation and external observation are discussed as they bear 
upon images, imagination and memory, perception, consciousness, 
emotion, desire, will, and the problems of ethics. Self-observation is 
defended as a reliable way of obtaining knowledge. Part IV in five 
chapters under the caption ‘‘The Universe’’ is given to problems of 
logic, metaphysics, and an attempt to indicate ‘‘Man’s Place in the 
Universe.” 

Every chapter of this clearly written book bristles with thought 
provoking questions. Space can be devoted to comment upon a few of 
them only. 

1. Part I examines only those facts discovered in external observa- 
tion and leaves open the question whether any genuine knowledge is 
thereby excluded. Dr. Watson’s account of language is practically 
accepted but on two points he is criticised: (a) His failure to discuss 
memory because it cannot be treated by external observation, and (b) 
his principle of ‘‘learned reactions’’ or ‘‘conditioned reflexes’’ as ade- 
quate to account for all learning in animals and infants. Here Mr. 
Russell accepts, in addition to Dr. Watson’s principle, Kohler’s doctrine 
of ‘‘learning by insight.’’ Accepting the validity of our knowledge in 
physics, Part II shows that all the data of our knowledge in physics are 
infected with subjectivity because they are gained in perception. Now 
‘‘a percept is what is most indubitable in our knowledge of the world’’ 
and ‘‘a percept is in the brain’”’ (p. 133). Furthermore ‘‘everything that 
we can directly observe of the physical world happens inside our heads 
and consists of ‘mental’ events in at least one sense of the word mental. 
It also consists of events which form part of the physical world. The 
development of this point of view will lead us to the conclusion that the 
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distinction between mind and matter is illusory. The stuff of the world 
may be called physical or mental or both or neither, as we please; in fact 
the words serve no purpose”’ (pp. 141-142). 

The present writer believes that all knowing, whether perceptual or 
not, involves more or less subjectivity. This was established by Kant’s. 
criticism of knowledge, if not before, and this view is maintained by such 
recent or contemporary scientists as Mach, Pearson and Poincare, not 
to mention logicians. However, it appears more consistent to take the 
position of Dr. Watson, namely that there is no consciousness, no think- 
ing, and only laryngial movements, than to suppose that subjectivity is 
established by Mr. Russell’s argument. Subjectivity and objectivity 
lose all of their meaning unless consciousness and mind be recognized as 
real and the significant term in the relationship which gives knowledge. 
What Mr. Russell doubtless means to show is that subjectivity and 
objectivity are relative. Thus when we say percepts are in our heads we 
are saying that they are subjective. But for Mr. Russell percepts—all 
other things mental as well—are purely chemico-physical processes, no 
different from the processes in inanimate matter except for degree of 
complexity (p.25). Plainly Mr. Russel! must reject the claim of biology 
and psychology to the place of independent sciences. The logical impli- 
cations of his whole position is that not only biology and psychology but 
all humanistic sciences are but branches of physics. Moreover if the 
distinction between mind and matter is illusory, as Mr. Russell asserts, 
then is not the distinction between subjectivity and objectivity illusory 
also? 

2. Mr. Russell contends that both the behavioristic and the intro- 
spective method of treating experience involve inference. This seems 
obvious. These extensions of knowledge in the form of inference may 
take one of two forms, namely, physiological or logical; or, to use other 
words, they are ‘‘ physiological induction’ and mathematical inference. 
The former, he says, is ‘‘nothing but our old friend the law of conditioned 
reflexes or of association”’ (p. 80), the latter, which is essentially deduc- 
tive reasoning, ‘‘consists in attaching the same reactions to two different 
groups of signs whose meanings are fixed by convention in relation to 
their constituent parts.....” “. . both kinds of inferences 
are concerned with the relation of a sign to what it signifies, and there- 
fore come within the law of association’’ (pp. 86-87). This language 
clearly implies an acceptance of a mechanistic association psychology. 
Yet in Part IV Mr. Russell repeatedly uses such terms as experience, 
beliefs, truth and falsehood. If, as Mr. Russell reiterates, the knowing 
process is a physico-chemical sequence of events, the logic is no longer 
a normative but a descriptive science. On this view, what meaning is 
there in belief, truth and falsehool? Do they not, like mind and matter, 
also become illusory? 


Water 8. GAMERTSFELDER, 
Ohio University. 
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Epwarp 8. Rosinson. Practical Psychology. Macmillan, 1927. 479 
+ xii pp. 

This is not a treatise on psychotechnic; i.e., psychology applied to 
medicine, business, law, etc., but, as its sub-title suggests, deals with 
‘‘Human Nature in Everday Life.’’ It goes through most of the con- 
ventional topics included in the average text book but with somewhat 
greater emphasis on their practical application to everyday problems. 

Part I deals with the preparation for psychology, which is defined as 
the ‘‘Study of Human Nature’’ and embraces both mental life and 
behavior. The experimental approach is stressed and there is the 
conventional discussion of the nervous system. 

Part II deals with habits and their acquisition. The author negates 
instincts as far as human beings are concerned and explains them as 
‘‘universal habits.’’ There is due emphasis upon conditioned reactions 
without, however, discussion of the underlying neural process. There 
is mention of transfer and the effects of repetition and attention upon 
habit formation. We also note that habits are more quickly fixated if 
their results are pleasant. Several practice curves are given and atten- 
tion called to different rates of improvement and acceleration. Curves 
for continuous work are discussed with interpretation of the decrements 
and spurts. 

Part III deals with perception which is defined as a special type of 
activity and in which habit and expectation play a considerable réle. 
Attention is ‘‘getting oneself into a condition where the object is best 
able to have an effect.’’ In this section we have the usual discussion of 
sensation, and a conventional treatment of cerebral localization. The 
sense organs are likewise described with little theory, however, as to 
how they function. 

Part IV deals with ideation. Ideas are not objects but activity. 
We have the usual statement, however, of ideas being ‘‘aroused by other 
ideas’’ in the association process. There is a good discussion of memory 
with emphasis on the importance of intention, distribution of repeti- 
tions and some suggestions for training memory. Imagination is then 
mentioned with some illustrations from dreams. Reasoning involves 
the manipulation of ideas and gives a short cut in solving problems. 

Part V deals with feelings andemotions. The latter are more intense. 
The author quotes from James but gives no further comment. He 
stresses the réle of experience in changing conditions that arouse feelings 
or emotions and gives some suggestions for curing phobias. 

The last section deals with the individual. Personality is defined as 
all of one’s habits and the organization of these habits. There are 
suggestions for a healthy personality. Finally, there is a discussion of 
abilities and their measurement with description of a few tests and 
distribution curves and a mention of correlation. The book ends rather 
abruptly. 
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The reviewer is not disposed to criticise the writer’s general point of 
view. It is the conventional sort with the usual terminology. In fact 
it is rather refreshing to read a text that does not overemphasize some 
personal theory of the writer. Granted this point of view, the work as 
a whole is rather well done. The makeup is good. The chapters have 
summaries, and at the beginning of each section there is a statement of 
what is to follow and in each chapter there are suggestions as to what to 
bear in mind while reading the chapter. The problems and exercises 
which are included are if anything better than the average. The book 
is well arranged and systematic. The style is good and the facts are 
well expressed. 

It is definitely written down to the level of the layman or the student 
with little background. It intentionally avoids mention of disputed 
matters. It does not go into underlying theories, for instance, theories 
of vision or of the functioning of the nervous system in conditioned reac- 
tions. It is the sort of book the reviewer would put in the hands of a 
layman who expressed an interest in psychology and never expected 
to pursue it to any extent, but wanted a notion of some of the fundamen- 
tal facts and their applications to every-day life. The reviewer has 
done this already in several cases. It might even suffice in high schools 
where psychology courses are given. But the reviewer would not be 
disposed to recommend it as a text for an elementary course in the 
university because it does not go quite deeply enough into some of the 
fundamentals. The university student usually wants to know why 
certain psychological principles operate as they do, and the present work 
would probably not satisfy him in this respect. The book will probably 
serve its greatest usefulness as above mentioned in giving ordinary 
individuals some notion of what psychology is doing in a practical way 
and in this respect it will undoubtedly fill a valuable place. 


Henri Pifron. Psychologie Expérimentale. Paris, Armand Colin, 
1927. 220 pp. 

This work covers, in concise form, the psychology of the civilized 
human. It begins with a historical introduction with considerable 
stress on the contributions of French scientists. For example, the usual 
Weber-Fechner Law is attributed to one Bouguer, 1698-1758. The 
point of view is frankly behavioristic. The author states that ‘‘there 
is no science but behavior.’’ He classified psychology with biology 
rather than philosophy. Introspection is a verbal reaction and a form 
of behavior. He carries this point of view through systematically as 
far as the headings of the different ‘‘ parts’’ and chapters are concerned, 
but uses conventional terminology rather indiscriminately in the text. 

Part I deals with the reaction processes and the forms of behavior. 
There is an up-to-date statement of the stimulus response situation, a 
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chapter on reflexes, some emphasis on the importance of conditioned 
response, but little discussion thereof, and brief treatment of the larger 
forms of behavior, notably social behavior, language, custom and art. 

Part II presents the affective reactions and the orientations of con- 
duct. There are three affective processes—interest with the corres- 
ponding reaction one of attention, agreeable with a reaction of expan- 
sion, and disagreeable with a reaction of retreat. Corresponding to the 
first is the emotion of shock, to the second joy and anger, and to the 
third, anger, fear and shame. The author presents the conventional 
view of instincts without evidence of having been touched by the recent 
controversy as to their existence. He likewise enumerates various of 
the sentiments. 

Part III involves perceptive reaction and the organization of experi- 
ence. Attention is necessary as a pre-perceptive attitude. Sensations 
are discussed especially from the standpoint of psycho-physics. We 
read of space and time—tactual threshold and threshold for time in- 
tervals. There isa rather brief presentation of perceptions of clearness, 
size and shape, distance and movement. We have some discussion of 
learning with the curve of forgetting and the effect of repetition. 

Part IV deals with the intellectual reactions and eleboration of experi- 
ence. Errors in memory are mentioned, as well as common associations. 
Language and thought involve the development of symbolism and thus 
an economy. Creative thought is present in humans and possibly ‘n 
the apes. Trial and error, however, is the most widely used form. 

Part V deals with levels of activity and the use of experience. At- 
tention involves interest and a “unified orientation of conduct.”’ A 
few measures or tests of attention are described. It is explained in 
terms of motor adjustment. The work curve is given with some inter- 
pretation of its main features. Voluntary reaction, we read, is merely 
a liberation of motor mechanisms and is somewhat analogous to chang- 
ing the rolls on a player piano. 

The last part deals with mental stages and types. Some of the 
observations on infants are cited, such as age at which various functions 
appear. In the treatment of sex differences rather categorical state- 
ments are made on disputed points, for instance, the greater variability 
of males. Intelligence is described as a complex behavior involving the 
whole mental life. Finally there is mention of mental types with a few 
typical classifications and profiles. 

The book briefly presents the conventional ground. There is perhaps 
not as much emphasis on experimental findings as the title implies. 
There is practically none until we reach the chapter on sensation but 
from that point on, there is a modicum. Recent experimental work, 
however, does not loom very large. Many of these experimental re- 
sults are given in footnotes, which are somewhat irritating, being in six 
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point type and often rather lengthy. Many of them might well appear 
in the body of the text. Citations are purposely omitted although there 
is occasional mention of an author’s name in brackets. There is a 
manifest effort to keep the work small (215 pages pocket size) and still 
comprehensive. 

The work is frankly behavioristic in trend, but does not go into much 
argument. The treatment, on the whole, is rather categorical and dis- 
puted matters are not elucidated. It is not clear to the reviewer how 
this book fits into the general scheme of things. It involves no original 
experimental material and is probably intended as an elementary text. 
However, as far as American teachers are concerned, we have better ones 
in our own language. 

Haroip E. Burtt, 
Ohio State University 
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